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10 THE 


Moſt Reverend Father in G O D, 


5 H O M A'S, 


Lord Archbiſhop of 0 ANTERBURY, 
| Primate of All E N G L A N D, &c. 


The Surviving TRUSTEE of the Honourable 
Mr. B O YLE's LECTURES, 


My it 2 Your GRACE, 


MA juſtly put theſe 
LECTUuREs under Your 
GRACE's Patronage, their 
Publication being wholly 
owing to Vou: For having 
the Honour to be a Member 
: a of the RoyaL Soc IETY, 
as well as a Divine, I was minded to try 
A 2 What 


Iv The DenicartIoON. 


little elſe to do, I drew up what I had to fay, 


pected Honour of Preaching Mr. Boyles 


quainted with Perſons in High Stations, and 


that therefore as it pleaſed Your GRACE, not 


_ encouraged this Noble Charity, and aſſiſted 


what I could do towards the Improvement 
of Philoſophical Matters to Theological Uſes; 
and accordingly laid a Scheme of what I have 
here Publiſhed a Part of; and when I had 


making it rather the diverting Exerciſes of 
my leiſire Hours, than more ſerious Theolo- 
gical Studies. This Work (although I made 
a conſiderable Progreſs in it at firſt, whilſt a 
Novelty, yet) having no Thoughts of Pub- 
liſhing, I laid aſide, until Your Grace, be- 
ing informed of my Deſign by ſome of my 
Learned Friends, both of the Clergy and 
Laity, was pleaſed to call me to the unex- 


LECTURES: An Honour I was little aware of 
in my Country Privacy, and not much ac- 


not at all particularly with Your GRACE. S0 


only to confer an unſought profitable Honour 
upon me (a Stranger) but alſo to continue it 
for two Years, out of Your good Opinion of 
my Performance, in ſome Meaſure, anſwer- 
ing Mr. Boyle's End; ſo I can do no leſs than 
make this publick, grateful Acknowledgment 
of Your GRACE's great and unexpected Fa- 


| But it is not myſelf alone, but the whole 
LECTURE allo is beholden to Your Grace's 
kind and pious Endeavours. It was You that 


In 
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The DEepicaTIon. v 


in the Settlement of it, in the Honourable 


Founder's Life-time; and ſince his Death it 
was you that procured a more certain Salary 


for the LECTURERs, paid more conſtant! 


and duly than it was before *. e 


Theſe Benefits, as I myſelf have been a 
Sharer of, ſo I ſhould be very ungrateful, 


ſhould I not duly acknowledge, and* repay 


It may not only gratify the Reader's Curioſity, but alſo 


be of Uſe for preventing Encroachments in Time to come, to 


give the following Account of Mr. Boy/e's Lectures. 
Mr. Boyle, by a Codicil, dated July the 28th, 1691. and 
annexed to his Will, charged his Meſſuage, or Dwelling- 


_ Houſe, in St. Michaels Crooked-Lane, London, with the Pay- 


ment of the clear Yearly Rents and Profits thereof, to ſome 
Learned Divine in London, or within the Bills of Mortality, 
to be elected for a Term not excecding Three Years, by his 
Grace the preſent Lord Archbiſhop of Canterbury (then Dr. 
Tenijon ). Sir Henry Aſhurfl, Sir Fohn Rotherham, and John Eve- 


n, Eſq; The Buſineſs he appointed thoſe Lectures for, was, 


among others, To be ready to ſatisfy real Scruples, and to anſwer 
fuch new Objetions and Difficulties as might be ſtarted, to which 
goed Anfavers had not been made. And alſo, To Preach Eight 


Sermons in the Near, viz. the firſt Monday of January, Febru- 


ary, March, April, and May; and of September, October, 


and November. The Subject of theſe Sermons was to be, 


The Prof of the Chriſtian Religion againſt Notorious Infidels, vize 
Atheiſts, Theiſts, Pagans, Fews, and Mahometans ; not deſcends 
ing lower, to any Controverſies that are among Chriſtians them- 
ſelves. But by reaſon the Lecturers were ſeldom continued 
above a Year, and that the Houſe ſometimes ſtood empty, and 
Tenants brake, or failed in due Payment of their Rent, there- 


fore the Salary ſometimes remained long unpaid, or could not 


be gotten without ſome Difliculty : To remedy which Incon- 
venience, his preſent Grace of Canterbury procured a Yearly 
Stipend of 50 J. to be paid Quarterly for Ever, charged upon a 
Farm in the Pariſh of Brill, in the County of Bucks: Which 
Stipend is accordingly very duly paid, when demanded, with- 


out Fee or Reward. 


A} | with 


vi The DEDICATION. 


with, my repeated Thanks and good Wiſhes. 
And that the Infinite Rewarder of Well-do- 
ing, may give Your GRACE a plentiful Re- 
ward of theſe, and Your many other, both 
Publick and Private, Benefactions, is the hear- 

ty Wim of 


Your GRACE's 


Maſt Humble and Thankful 


San and Servant, 


W. DERHAM. 
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READER. 


S the Noble Founder of the Lzc- 
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SD TUREs I have had the Honour of | 
MSA 4 ls Preaching, was a great Improver { 


of Natural Knowledge, /6, in all 


n | 
* 1 Probability, he did it out of a pious | 
End, as well as in Purſuit of his Genius. For WO 
it was his ſettled Opinion, that nothing tended 1 
more to cultivate true Religion and Piety in a | 
Man's Mind, than a thorough Skill in Philoſo- 


phy. And ſuch Effect it manifeſtly had in bim, 

as is evident from divers of his publiſh'd Pieces; l 

I. from his conſtant Deportment in 1 
; never mentioning the Name of , % Den. l 
Gop without a Pauſe, and vi- 3 15 * 28 | 


ſible Stop in his Diſcourſe; and 55 | 
from the noble Foundation of his Lectures for AM 
the Honour of Gop, and the generous Stipend | 
be allowed fir the ſame. 
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viii To the READER. 


y being treated of in different Methods, ſhould 


thing of this Kind, as Merſenne, on Geneſis; 
Wiſdom of Gov, Gc. and I may add the firſt 


Bentley, in his Boyle's Lectures, the eloquent 


And foraſmuch as his Le&ures were ef bs 
' by him for the Proof of the | 
7 15 Mr. Boy's Chriſtian Religion againſt a- 
theiſts and other notorious In- 
fidels, I thought, when I had the Honour to be 
made his Lecturer, that I could not better come 
up to his Intent, than to attempt a Demonſtra- 
tion of the Being and Attributes of Gob, in 
what I may call Mr. Boyle's own, that is, a 
Phyſico-Theological Way. And, beſides that, 
as it vas for this very Service that I was called 
to this Honour, I was the more induced to follow 
this Method, by Reaſon none of my learned and 
zngenous Predeceſſors in theſe Lectures have done 
t on purpoſe, but only caſually, in a tranſient, 
frece-meal Manner ; they having made it their 
Buſineſs to prove the great Points of Chriſtianity 
in another Way, hich they have accordingly 
admirably done. But conſidering what our Ho- 
nourable Founder's Opinion was of Natural 
Knowledge, and that his Intent was, that thoſe 
Matters, by paſſing through divers Hands, and 


tale in : moſt of what could be ſaid upon the Sub- 


jeet; I hope my Performance may be acceptable, 
although one of the meaneſt. 


As for others, who haue before me done ſome- 
Dr. Cockburne, in his Eſſays; Mr. Ray, in his 
of Mr. Boyle's Lecturers, the moſt learned Dr. 


-1rchbifhop of es (and, 1 bear, the inge- 


nious 


avoid doing over again what they before had done; 
| had done, I found myſelf in many Things to have 


= courſe, and referr'd to them; and in a few o- 
have been interrupted, I have made Uſe of their 


Fer Inflance, with Relation to the Mountains, 


by me, I hope he will candidly think me no Pla- 


with their due Praiſe. And it is ſearce poſſible, 


a- kin, and the Obſervations are obvious, but 


—— ————— — . . ⁵² . ——— —Q . — 


To the READER. IX 


nious Monſieur Perault hath ſomething of this 
Kind, but never ſaw it) T ſay, as to theſe learn- 
ed and ingenious Authors, as the Creation is an 
ample Subject, ſo I induſtriouſiy endeavoured to 


and for that Reaſon did not, for many Years, 
read their Books, until J had finiſhed my own. 
But when I came to compare what each of us 


been anticipated by ſome or other of them, eſpe- 
cially by my Friend, the late Great Mr. Ray. 
And therefore in ſome Places I ſhorten'd my Diſ⸗ 


thers, where the Thread of my Diſcourſe would 
Authority, as the beſt Judges; as of Mr. Ray's, 


and their Plants, and other Projects. If then 
the Reader ſhould meet with any Thing mention'd 
before by others, and not accordingly acknowledged 


giary, becauſe T can aſſure him ] have all along 
(where I was aware of it) cited my Authors 


when Men write on the ſame, or a Subject near 


that they muſt often hit upon the ſame Thing: 
And frequently this may happen from Perſons 
making Obſervations about one and the ſame 
Thing, without knowing what each other hath 
done; which indeed, when the firſt Edition of 
my Book was nearly printed off, 1 found to be 
my own Caſe, having ( for want of Dr. Hook's 
Micrography 
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Xx To the Reaper. 
Micrography being at hand, it being a very 


ſcarce Book, and many Years ſince I read it) 
given Deſeriptions of two or three Things, 
which I thought had not been tolerably well ob= | 
ſerved before, but are de eſcribed well by that cu- 
ricus Gentleman. 

One is a Feather, the Mechaniſin of which 
ae in the main agree in, except in his Repreſen- 
tation in Fig. 1. Scheme 22. which is ſomewhat 
different from what ] have repreſented in Fig. 
18, &. But I can ſtand by the Truth, though | 
not the E legance of my Figures. But as to the 
other Differences, they are accidental, occaſioned 
by our taking the Parts in a different View, or 
in a different Part of a Vane; and to ſay the 
Truth (not flattering myſelf, or detracting from 
the admirable Obſervations of that Great Man) 
T have hit upon a few Things that eſcaped him, 
being enabled to do fo, not only by the _— of 
ſuch Microſcopes as he made uſe of ; but alſo by 
thoſe made by Mr. Wilſon, which exceed all J 
ever ſaw, whether of Engliſh, Dutch, or Ita- 
lian Male; ſeveral of «which Scrts 1 have ſeen 
and examined. 

2 The other Thing we have both of us figured 
i and deſcribed, is, The Sting of a Bee or Waſp; 
in which we differ more than in the laſt. But 
by a careful Re-examination, I find, that al- 
though Dr. Hook's 5 Obſervations are more cri- 
tical than any were before, yet they are not ſo 
true as mine. For as to the Scabbard (as he 
calls it ) I cculd never diſcover any Beards 

thereon ;" and 1 dare be confident there are none, 
but 
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To the READER. Xi 


but what are on the two Spears. And as to 


the Point of the Scabbard, he hath repreſented 


it as tubular, or bluntiſh at the Top; but it 


really terminates in a ſharp Point, and the 


two Spears and the Poiſon come out of a Slit, 
or longiſh Hole, a little below the Top or 


Point. And as to the Spears, he makes them 


to be but one, and that the Point thereof lies 
always out of the Scabbard. But by a ſtrict 
Examination, they will be found to be two, as I 


have ſaid, and that they always lie within the 


Scabbard, except in Stinging ; as 1 have repre- 


ſented them, in Fig. 21. from the tranſparent 
Sting of a Waſp. And as to the Spear being 
made of the Foints, and parted into two, as his 
Fig. 2. Scheme 16. repreſents, I could never, 
upon a Review, diſcover it to be ſo, but imagine, 
hat by ſeeing the Beards lying upon, or behind. 

the Spears, be might take them for Foints, and 


by ſeeing the Point of one Spear lie before the 
other, he might think the Spear was parted in 
two. But leſt the Reader ſhould think himſelf 


impoſed upon by Dr. Hook and my Self, it is 


neceſſary to be obſerved, that the Beards (or 
Tenterhooks, as Dr. Hook calls them) lie only 


on one Side of each Spear, not all round them ; 


and are therefore not to be ſeen, unleſs they are 
laid in a due Poſture in the Microſcope ; viz. 


fide-ways, not under, or a- top the Spear. 


The laſt Thing (which ſcarce deſerves men- 
tion) is the Mechaniſm of the Hair, which Dr. 
Hook found to be ole like a long Piece of Horn, 
not hollow, as Malpighi found it in ſome Animals. 


I And 
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X11 To the READ ER. 


And I have found both thoſe Great Men to be in 

ſome Meaſure in the Right, the Hair of ſome 

Animals, or in ſome Parts of the Body, being 

very little, if at all, tubular; and in others, 
particularly Mice, Rats, and Cats, to be as J 

| have repreſented in my Fig, I4, Ge. 
| _ And now, if my Inadvertency in other Things 

' hath no worſe Fffeft than it hath had in theſe 

namely, to correct, or clear others Obſervations, | 

I hope the Reader will excuſe it, if he meets with i 

1 any more of the like Kind. But not being con- 

| ſerous of any ſuch Thing (although probably there | 

| may be many ſuch) J am more ſolicitous to bes 
| the Reader's Candour and Favour, with relation 
both to the Text and Notes: In the former of 
which, Þ fear he will think I have as much un- 

| der- dine, as in the latter over-done the Matter: 

4 But for my Excuſe I deſire it may be conſidered, 
That the textual Part beins Sermons, to be deli- 
ver d in the Pulpit, it was neceſſary to inſiſt but 

| briefiy upon many of the Works of Gop, and to 

BY leave cut many Things that might have been ad- 

g mitted in a more free Diſcourſe. So that T wiſh 

ö it may not be thought ] have ſaid too much, ra- | 

| ther than too little, for ſuch an Occaſion and | 

Place. And indeed, T had no ſmall Trouble in | 

expunging ſome Things, altering many, and 

ſoftening the moſt, and, in a Word, giving, in 

ſome Meaſure, the W bole a different Dreſs than 

what I had at firſt drawn it up in, and what 
| it now appears in. 

| And as for the Notes, which may bs thought 


Pt 700 large, I confeſs I might have Finns them, 
BE and 
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To the READER. xm 


and had Thoughts of doing it, by caſting ſome of 


them into the Text, as an ingenious learned 


Friend adviſed. But when 1 began to do this, 


I. found it was in a Manner to new-make all, 


and that I ſhould be neceſſitated to tranſc ribe 


the greateſt Part of the Bock, which (having no 


Aſſiſtant) would have been too tedious for me, 
being pretty well fatigued with it before. 1 then 


chourde it beſt to pare off from ſome, and to leave 


out others, and accordingly did ſo in many Places, 


and would have done it in more, particularly 


in many of the Citations out of the Ancients, 
both Poets and others; as alſo in many of the 


Anatomical Obſervations, and many of my own 


and others Obſervations : But then 1 confider- 


ed, as to the Firſt, that thoſe Citations do (ma- 
ny.of them at leaſt) ſhew the Senſe of Mankind 


about Gov's Works, and that the moſt of them 


may be acceptable to young Gentlemen at the U- 


ni ver ſities, for whoſe Service theſe Lectures are 
greatly intended. And as to the Anatomical 
Notes, and ſome others of the like Nature, moſt 
of them ſerve, either to the Confirmation, or the 


Illuſtration, or Explication of the Text, if not 
to the learned, yet to the unſei ful, leſs learned 


Reader; for whoſe Sake, if I had added more, 
T believe he would forgive me. And laſtly, as to 


the Obſervations of myſelf, and ſome 1 


where it hi ſeus that they are long, it is common- 


ly where a Neceſſity lay upon me of fully expreſ= 


ing the :!uthor's Senſe, or my own, or where the 


Thing was new, and never before publiſhed; in 


which Caſe, it was neceſſary to be more Expreſs 
and 


' 
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xiv To the READER. 


and Particular, than in Matters better known, | 
or where the Author may be referred unto. 

In the former Editions I promiſed another 
Part I had relating to the Heavens, if I was 
thereunto encouraged. And two large Impreſ- 
ions of this Book having been ſold off, ſo as to 
admit of a Third before the Yar Was gone a- 


nc Ab entice, an Sree af * 


bout ; and hearing that it is tranſlated into two, | 
1 / not three Languages; but eſpecially being im- 
3 portuned by divers learned Perſons, both known | 
5 and unknown, I have thought myſelf ſufficiently | 
| engaged to perform that Promiſe ; and have ac- 


cordingly publiſhed that Part. 
So that 1 have now carried my Survey thro' 
moſt Parts of the viſible Creation, exce,t the 
| Waters, which are for the moſt Part omitted 
| and the Vegetables, which, for want of Time, 
T was forced to treat of in a perfunctory Man- 
ner. And to the Underſtanding of the former of 
| theſe, having received divers Sollicitations om 
; Perſons unknown, as well as known, I think 
| ſelf bound in Crvility to own their Favour, nd 
| Tuo return them my hearty Thanks for the kind 
| Opinion they have fhewn of my other Perfor- 
[| mances, that they have encouraged me to under- 
| tale this other J. aſk. And accordingly I have 
begun it, and (as far as my Aﬀairs will per- 
mit) have made ſome Progreſs in it: But Age 
and Avocations growing upon me, I begin to 
fear T ſhall ſcarce be able to finiſh it as I would, 
„ and therefore muſt recommend that ample and 
il nuoble Subject to others, who have more Leiſure, 
T and would 4h it better than J. 5 
| | $ 


To the READER. xv 


As to Additions, I have been much ſollicited 
thereunto by divers curious and learned Perſons, 
who would have had me to inſert ſome of their 
Obſervations, and many mare of my own ; but 
ina Work of this Nature, this would have been 
endleſs: And although the Book would thereby 
be rendered much better, and more compleat, 


yet 1 could by no Means excuſe ſo great an In- 
juſtice to the Purchaſers of the former Editions. 
And therefore ( except in the ſecond Edition, 


where it was not eaſy to be avoided) few Ad- 
ditions have been made, befides what were Typo- 


graphical, or of ſmall Confideration. Only in 


the third Edition I amended the firſt Paragraph 
of Note 1. Chap. 5. Book 1. concerning Gra- 


vity; and in the fourth, Page 16 and 18, 1 


inſerted two Paſſages out of Seneca, that were 


inadvertently left out, and corrected many 


Things that upon a careful Review, ſeemed to 
want Amendment, 3 5 


And laſtly, as to the following Analyſis, it 


was added at the Requeſt of ſome of my learned 


and ingenious Friends; and although it might 


have been contracted, they would not ſuffer it to 


be ſo. 
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HE Works of the Creation relating to our Terraque- 
ous Globe, are ſuch as are viſible in the 


rOutworks or Appendages of the Globe, vix. theſs Three: 
| 


"1. The Atmoſphere, 

| Compoſed of Air and Vapours, Page 4. 
| Uſeful to 

| (Reſpiration and Animal Life, 5. 

Vegetation of Plants, g. 

; | Conveyance of 

\ } The winged Tribes. 

Sound, 11. 

| The Functions of Nature. 

L Reflecting and Refracting Light, 12. 
Containing the 


| Winds, which are of great Uſe and Neceſlity 


In various Engines, 18. 
In 5 


5 the Salubrity and Pleaſure of the Air, 14. 
| CClouds and Rain: A x reat Uſe to the | 
t 


* UE”. of the Earth and the Things therein, 
20 | 
Origin of Fountains, according to ſome, 23. 


2. Light. Its 

| Fountain, 26. 

Wonderful Neceflity and Uſe. 
Improvement by Glaſſes, 28. 
Velocity. 


l Expanſion, 29. 


-3. Gravity. a >: 


[ 1 
Its great Benefit, 33, 5 
Cauſe of Lewity, which is of great Uſe in the World, 35. 
Terraqueous Globe itſelf, Of which I take a View in Ge- 
Ferns; of: =: 5 | 5 
Its Spherical Figure, which is the moſt commodious in 
regard of 
Light, 40. 
| Heat. 
| } } Ledgment of the Waters. 
| The Winds, 41. 
1 | Its Balk, 433. 
| | Its Motion, 281d. 
Annual. 
S 4. {| Diwrnal | 
| | Its Place and Diſtance from the Sun, and other Heavenly 
| | Bodies, 46. 9 
| Its Diſtribution, ſo as to cauſe all the Parts of the Globe to 
Balance each other, 48. | 
Be helpful to one another. 555 5 | 
[ The great Variety and Quantity of all Things ſerving for 
Food, Phyfick, Building, and every Uſe and Occaſion | 
] of all Ages, Places, and Creatures, 53. | 
| (An Odjection anſwer'd, 55. 
L Particular, of the Earth; of its 
Conſtituent Parts; vis. Its 
(Soils and Molds neceſſary to the 
Growth of various Vegetables, 61. | | 
Various Occaſions of Man, and other Animals, 62. 
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Various Strata or Beds, affording Materials for 
Tools. | 
Firing. 
Building. | 
Dying, and thouſands of other Things, 64. 
Conveyance of the ſweet Fountain-Waters, 65. 
Subterraneous Caverns and Vulcano's; of great Uſe to the 
Countries where they are, 67. 
} | MountainsandValleys, which are not rude Ruins, but Works 
of Deſign, inaſmuch as this Structure of the Earth is 
The moſt Beautiful and Pleaſant. | 
The moſt Salubrious : to ſome Conſtitutions, the Hills ; 
to ſome, the Valleys, 71. | 
Beſt to ſkreen us, and other Things, 72. | 
| Beneficial to the EO 
14 | Harbor of various Vegetables. 


AS 


19 . 
3 


Harbour and Maintenance of various Animals, 73. | 
| C Generation of Minerals and Metals, 75. 
| Abſolutely neceſſary to the Conveyance of the Rivers ; and, 
C in all Probability, to the Origin of Fountains, 5. 
TITS ” Concluſion 
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Concluſion againſt blaming Gop, 8r. 
Inhabitants, which are either Segſitive or Jiſenſi ve, 


Concerning the 


[ Senſitive, ſome Things are 


Common to all the Tribes, particularly theſe Ten : 


jon 2 


"I. The Five Senſes and their Organs; the 85. 
Eye, an admirable Piece of Mechaniſm in regard 


of its 


Form, for the moſt Part Spherical, WARS 3 is beſt 
| for 


j The Reception of Objects. 
Motion of the Eye, go. 
MO in the moſt commadious Part of the Bo- 
dy of every Creature. 
| Moon, in ſome Animals 
Every Way 
Fixed; and the excellent Provificn in that 
Cale: 91. 


Size; which is in 


All Creatures, according to their Gen | 

Such as live Abroad in the Light, larger. 

Such as live under Ground, leſs. 

| Number, in ſome Animals 
Two, 94 
More: Together with the wiſe Proviſion to pre- 

vent double Viſion. 

Parts; ſome of which are viewed : 
Trankently, the Arteries, Veins, and ſome of 
the Muſcles and Tunicks, 

More ſtrictly, ſome of the | 

(Muſcles, and the excellent Proviſion made for 
their peculiar Ulcs, Equilibration, &c. 96. 

| Tunicks: Among which the various Aper- 


tures, Forms, and Poſitions of the Pupil 
<- ard particularly noted, 


Humours, eſpecially the prodigious Finery 
and Compoſition of the Cryſtalline, ace 


2 


cording to Mr. Lewenhoeck. 
{ Nerves, 105, 

j Optick. 

? Motory. 


(Guard and Security, provided for by 5 


Ihe Reparation of the Aqueous Humour. 
Covering of the Eye: lids. 

Strong and curious Bones. 

Hard and firm Tunicks. 


Wäichdrawing them into their Heads, 109. 


Of erect Viſion, 111. 


A 2 Hear ing. 


- Cd 
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Hearing. Its 
Organ, the Ear, 113. 


Proviſion for the Loſs or Hurt of one. 


Situated in the very beſt Place for Information, 


Security, and near the Eye and Brain. 
The Fabrick of the 


- Outward Ear, which is in 
All Creatures formed, guarded, placed, and 
every Way accoutered according to their 
various Places and Occaſions, 118. 
| Man ſuitable to his ere& Poſture ; and all its 
Parts, the Helix, Tragus, Concha, Gc. ad- 
mirably ſuited to the Reception and Me- 


| lioration of Sounds, and the Security of 
the Part. | 


Linen Ear: In which I take a View of the, 121. 


1 


=O | 6 Paſſage, curiouſly tunnelled, tortuous 


4 and ſmooth ; and being always open, is lined 
| | with the nauſeous Ear-wax for a Guard. 
Tuba Euſtachiana, 1 22. 
| Bone, particularly hard and context for Guard, 
|} and to afliſt the Sound. 
Tympanum, and its Membrane, Muſcles, and 


four little Bones to correſpond to all Kinds 
of Sound. 5 


Labyrinth, Semicircular Canals, Cochlea; 


L all made with the utmoſt Art, 127. 

> Auditory Nerves; one of which is ramified 
to the Eye, Tongue, Muſcles of the Ear, and 
to the Heart ; whence a great Sympathy 


between thoſe Parts, 128. 


Object, Sound. Under which I conſider, 


Its great Neceſſity, and excellent Uſes, 132. 


(elts Pleaſure, and the Power of Muſick, 134. 
| Smelling. In whichSenſe theſe Things are remarkable, the 


Noſtrils, always open, cartilaginous, and endowed 
with Muſcles, 137. | 


| Laminz, ſerving for 


[24 A Guard againſt noxious Things, 138. 


The ſpreading of the Olfactory Nerves. | 
Prodigious Uſe of it in all, eſpecially ſome of the 
Irrationals, 139. 


Taſte. The Things moſt remarkable in which Senſe 


are the 


their Guard. 


| { Nerves ſpread about the Tongue and Mouth, with 
| 1 Papillæ, neatly made, 140. Situa- 


C Double, enabling us to hear every Way, and a good 


(The Improvements thereof by the Wit of Man, 129. 
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Situation thereof to be a Centinel to the Stomach, 
and Food. | 

Conſent thereof with the other Senſes, by ſome 
Branches of the fifth Pair, 141. 
[ Feeling, 142. 
| , Whoſe Organ is the Nerves, 143. 

Which is diſperſed through every Part of the Body, 

and the admirable Benefit thereof. 

II. Reſpiration the grand Act of Animal Life, 145. 
\ Miniltring to the Circulation of the Blood, and Diaſtole 
of the Heart. 
| | The Parts concerned therein are, 


for Reſpiration, and forming the Voice, 148. 
Trachea and Epiglottis, — contrived and 
made. 
| | | Bronchi and Lungs, with their curious Arteries, Veins, 
and Nerves, 150. 
Ribs, Diaphragm, and the ſeveral Muſcles concern'd. 
Its Defects in the 
Feetus in the Womb, 153. 
\ Amphibious Creatures, 157. 
Some Animals in Winter. 
III. The Motion of Animals: Concerning which 1 conſider 
Tranſiently the 
Muſcles, and their Structure, their Size, Faſtening 
to the Joints, Motions, &c. 158. 


3 


| | JBones, and their curious Make. 


| 


Joints, with their Form, Bandage, and Lubricity, 
161. 
Nerves, and their Origin, Ramifications, and Inoſ- 
culations. 
| More particularly the Loco-motive Act itſelf, which is 
[Swift or ſlow, with Wings, Legs many or few, or none 
at all, according to the various Occaſions and Ways 
of Animals Lives. As particularly in 
Reptiles, whoſe Food and Habitation is near at hand. 
Man and Quadrupeds, whoſe Occaſions require a larger 


| $ Range, and therefore a ſwifter Motion, 164. 


Birds and Inſects, whoſe Food, Habitation and Safety 


a yet ſwifter Motion and direct Conveyance, 
| Geometrically and neatly performed by the W Rules, 
Well provided for by the 
Due Equipoiſe of the Body, 165. 
Motive Parts being accurately placed with Regard to 
the Center of the Body's Gravity, and to undergo 


their due Proportion x! Weight and Exerciſe. 
"= "IV, The 


"The Larynx, with its great Variety of Muſcles, &c. 


require yet a larger Range, and have accordingly 


* 
* 


ö 


— 
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IV. The Place allotted to the ſeveral Tribes of Animals to 


live and act in, Concerning which I obſerve, that 
Their Organs are adapted to their Place, 167. 
All Places habitable are duly ſtocked. 


Various Animals have their various Places; and the 
Wiſdom thereof, 168. 


V. The Balance of Animals Numbers, ſo that the World 


1s not 


; Overſtacked by their Increaſe. 


Depopulated by their Death. 


Which is effected in 


The ſeveral Tribes of Animals by a due Proportion i in the 
Length of their Life, 169. 

} Number of their Young, in 

F Uſeful Creatures being many. 

1 Pernicious few. 

Man very remarkable, by the 

{Different Lengths of his Life. 

Soon after the Creation, 171. 


When the World was more, but not fully peopled, 
ibid. 


When it was ſufficiently ſtocked, down to the pre- 
| ſent Lime. 


Due Proportions of Marriages, Births, and Burials, 
I 


{ Balance of Malcs and Females, 175. 


VT. Ihe Food of Animals. In which the Divine Ma- 


nagement and Providence appears, in the 179. 
Maintaining ſuch large Numbers of all Kinds of Ani- 
mals on the Land, in the Seas, and divers Places too 

unlikely to afford ſufficient Food. 


Adjuſt ment of the Quantity of Food to the Number of 


Devourers, {o that 


There 1s not too much, ſo as to rot and annoy the 
World, 181. 


The molt Uſeful is the moſt Plentiful, and eaſieſt 
( Propagated, ibid. 

Delight which the various Tribes of Animals have to the 
Varieties of Food, ſo that what is grateful to one, is 
nauſeous to another: Which is a wiſe Means to cauſe 
All Creatures to be ſufficiently ſupplied. 

All Sorts of Food to be conſumed. 


The World to be kept ſweet and clean by thoſe 
Means, 183. 


Peculiar Food, that particular Places afford to the Crea- 
tures reſiding therein, 184. 


Curious Apparatus in all Animals for Gathering, and 
| Digeſtion of their Food; vx. the 


3 Mouth, 


ole 


nd 


th, 


BBS 


Mouth, nicely ſhaped for Food, Sc. In 


Some, little and narrow, 189. 

Some, with a large deep Inciture. 

Inſects very notable to catch, hold, and devour 
Prey ; to carry Burdens, to bore and build their 
Habitations, 190. 

Birds as notable, Horned in all. In ſome 
Flooked for Rapine, Climbing, &c. 192. 
Sharp and ftrong to pierce Trees, Sc. 
Long and ſlender to grope. 

Long and broad to quaffer. 
Thick and ſharp edged to huſk Grain. 
Compreſſed to raiſe Limpets, e. 


Teeth, which are peculiarly hard, firmly inſerted in 


the Jaws, variouſly ſhaped in the fame, and different 
Animals, deficient in young Creatures, &c. 194. 
Salival Glands, commodiouſſy pred for Maſtication 
and Deglutition, 196. 
\ Muſcles and Tendons, ſerving to Mattication, ſtrong 
and well lodged. 


q Gullet, fized according to the F od; with curious 


F Fibres, Ec. ibid. 
\ Stomach ;- 197. 
Which hath a curions Mechaniſm of Fibres, Tu- 
nicks, Glands, Nerves, Arteries, ad Veins. 
Whoſe Faculty of Digeſtion, by ſuch ſeeming 
weak Menſtruums, is admirable. 
Whoſe Size and Strength i is conformable to the 
Nature of the Food, or Occaſions of Animals. 
Which is in 
Tame Animals but one. 
Ruminants, Birds, c. more. 
Guts, whoſe T anicks, Glands, Fibres, Sadie, and 


| Periſtaltick Motion, deſerve Admiration, 201. 


Go — = A 


aa. together with the Impregnations from the 


Pancreas, Gall, Glands, and Iymphædudts. 


Sagacity of all Animals in finding out, and providing 


Food. In 


Man leſs remarkable for the ſake of his Underſtanding. 
Inferior Creatures. In ſuch as are (202. 
Come to mature Age, and are able to help themſelves, 


by their 
Accurate Smell, 203. 
Natura! Craft. 
Hunting and Groping ont of Sight. 
Seeing and Smelling at great Diſtances, 205. 
Climbing; the ſtrong Tendons and Muſcles acting 
Seeing in the Dark, (therein. 


| LHelplefs. As, 207. — 4” Young 
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Voung Creatures. 
Man, born the moſt helpleſs of any, the Parent: 
Reaſon, Hands and Affection ſufficing. 
{ Frrationals : For whoſe Young the Creator hath made 
a ſufficient Proviſion, partly by the | 
Parent Animals own 
Erogyn, and Diligence in Nurſing and Defend- 
; ing them, 207. 
Sagacity and Care in repoſiting their Eggs and 
Young, where Food and all Neceſſaries are 
to be found, 209. 

Ability of the Young themſelves to ſhift for, and 
help themſelves, with the little Helps of their 
Dams, 210. 

{ Creatures deſtitute of Food at fome We or Moy 
to want it, who 

Are able to live long without Food, 211. 

Lay up Food before hand, 


VII. The Cloathing of Animals, which 1s, 214. 


\ Suited to the Place and Occaſions of all. In 

(Man it is left to his own Reaſon and Art, joined 

f wo ſufficient Materials : Which is beſt for 

im, 

| | \ Becauſe he may ſuit his Cloathing to his Quality, 

| Buſineſs, 218. 

For Perſpiration and Health fake. 

To exerciſe his Art and Induſtry. 

| | | To excite his Diligence in keeping himſelf font 

| - and clean. 

In being the Parent of divers Callings, 1 

4 | Irrationals: Who are either 

Ready furniſhed with proper Cloathing, 
On the dry Land with Hair, Fleeces, Furs, 

> 


K 


Shells, hard Skins, c. 220. 

In the Air with Feathers, light, 10 and 
warm. 

In the Waters with Scales, hard for Guard; 
ſmooth for Paſſage ; or with ſtrong Shells to 

1 guard ſuch as move more ſlowly, 223. 

| Provide for themſelves by their Textrine, or Ar- 

| - * ehiteQtonick Art. Of which under the next 

Branch, 

L Well garniſhed, being all Workman-like,-compleat, in 

Tay its Kind beautiful, being, 224. 

Adorned with gay, various, and elegant Colours. 

If ſordid, yet with exact Symmetry, and full of cu- 
rious Mechaniſm. 


VIII. The Houſes and Habitations of 


Man, 


or 


ct 


u- 


in, 
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Man, who is abundantly furniſhed with 


tations, 226. 
Materials of all Sorts to effect his Works. 
Irrationals, whoſe marvellous Inſtin& is manifeſted by 
the 
Convenience of their Neſts and Habitations for the 
; Hatching and Education of their Young, 228. 
Guard and Defence of themſelves and their Young. 
Fabrick of their Neſts, ſcarce imitable by Man, and 


actly ſuitable to their Occaſions, and made by 


together, 231. 
Building Combs according to the beſt Rules of 
Mathematicks. 

C Weaving Webs, and making Caſes. For which 
Service the Parts of their Bodies, and Materials 
afforded by them, are very conſiderable. 

IX. Animals Self-Preſervation. For which there is always 

a Guard in Proportion to the Dangers and Occaſions of 


their State. Which is obſervable in 
| 43. whoſe Reaſon and Art ſupplies the Defect of 
| 


Natural Armature. 

Irrational Creatures: Who 

"As _y are on one hand ſufficiently guarded by 

their 

Shells, Horns, Claws, Stings, Se. 239. 

Changing their Colours. 

Wings, Feet, and Swiftneſs. 

Diving in, and tinging the Waters. 

Ejecting Juices out of their Body. 

Accurate Smell, Sight, and Hearing. 

Natural Craft, 243. 

Uncouth Noiſe, ugly Geſticulations, ms horrid 

Aſpect. 

| Horrible Stink and Excrements. 

(Co on the other hand can by their Strength, Saga- 
city, or natural Artifices, entrap and captivate 
what is neceſſary for their Food and other brad] 
caſions. 

X. Animals Generation. 

i i Equivocal is denied, 244. 

Univocal : Which of 

Man, 1s EUTCETELCS EVEXct, paſſed wholly by. 

Irrational Creatures, which are remarkable for their 

Sagacity, in chooſing the fitteſt Place for their 


1 


Eggs and Young: Where it is obſervable what a 
— Com- 


5 Contrivance and Art to build and garniſh his Habi- 


ſhewn by their Contrivance and Make, being ex- 


Putting only a few ugly Sticks, Moſs, Dirt, Cc. 
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| » { Compleat Order they obſerve. 
Neat Apparatus their Bodies are provided with for 
| this Purpoſe, 248. 
— 14 Natural Venom they inje& with their Eggs into 
4 Vegetables to pervert Nature, and produce Balls 
| and Caſes, 250. 
Making Ule of the fitteſt Seaſons, either 
1 All Seaſons, 25 1 
When Proviſions are moſt plentiful, and eaſieſt had. 
Due Number of Young, 252. 
Diligence and Concern for their Young, in my of 
7 Incubation, 253. 
Safefy and 8 254. 
Faculty of nurſing their Young, by 
Suckling them. In which it is "obſervable 
(How ſuitable this Food is. 
| | 4 How willingly parted with by all, even the moſt ſavage. 
What a compleat Apparatus in all Creatures, of 
Dugs, &c. 
Putting Food in their Mouths, with their proper Parts 
for catching and conveying F ood, 25 5. 
N either Way, but by lay ing in Proviſions before hand, 25 6. 


Having in the Fourth Book thus diſpatched the Decad of 
Things in common to the Senſi tive Creatures, I take a View 
of their particular Tribes; viz. of | 
Man; whom I confider with relation to his 
Soul. Concerning which, having curſorily mentioned 
divers i Things, I inſiſt upon two, as ſhewing an eſpe- 
| cial divine Management, the 
| Various Geni1, or Inclinations of Men, which is a wiſe 
Proviſion for the Diſpatch of all the World's Affairs, 
| and that they may be performed with Pleaſure, 263. 
| { Inventive F aculty. In which it is remarkable that 
Its Compaſs is 10 large, extending to all Things of 
Uſe, and occaſioning ſo many ſeveral Callings. 
| | Things of greateit Neceſſity and Uſe were ſoon and 
ally found out; but Things leſs uſeful later, and 
dangerous Things not yet. Here of divers parti- 
cular Inventions, with an Exhortation to exerciſe 
and improve our Giſis. 
Body. In which the Things particularly remarked up- 
on are the 
Erect Poſture, 282. | 
i | CThe moſt convenient for a rational Being. 
Maniſeſtly intended, as appears from the Structure 
| | | of ſome particular Parts mentioned, 285. 
4-4 Nice Structure of the Parts miniſtring thereto. 
II CEquilibration of all the Parts, 286. Figure 


[ xi ] 
| | Figure and Shape of Man's Body moſt agreeable to 
his Place and Buſineſs, 287. 
Stature and Size, which is much the beſt for Man's 
State, 288. 
Structure of the Parts, which are 
Without Botches and Blunders, 
Of due Strength. 
Of the beſt Form. 
Moſt accurately accommodated to their proper Of- 
| fices. 
Lodgment of the Parts, as the 
Five Senſes, 297. 
Hands. 
Legs and Feet. 
Heart. 
Viſcera. 
Several Bones and Muſcles, &c. 298. 
{ Covering of all with the Skin. 
Proviſion in Man's Body to 
| © Prevent Evils by the | 
B Situation of the Eyes, Fars, Tongue, and Hand, 
\ 
Guard afforded all, eſpecially the principal Parts. 
/ CDuplication of ſome Parts. 
_ | | I Cure of Evils by Means of 
Proper Emunctories, 301. 
Diſeaſes themſelves e of Things 
more dangerous, 3 
| Pain giving Warning,and exciting ourEndeavours. 
_ Conſent of the Parts, effected by the Nerves, a Sam- 
ple whereof is given in the Fiith Pair, branched 
to the Eye, Ear, Ce. 
Political, ſociable State. For the Preſervation and Se- 
curity of which the Creator hath taken Cars by Va- 
riety of Mens 


Faces, 308. 
Voices. 
” Hand- Writing. 
: Duadrupeds, Of which I take no Notice, but wherein 
e | they differ from Man; wiz. | 
: I Prone Poſture, which is conſiderable for 
5 | $7938 Parts miniitring to it, eſpccially the Leys and 


Feet, ſized and made in ſome for 

$4 Strength and flow Motion, 315. 

| Agility and Swiftneſs. 

re Walking and Running. 

Walking and Swimming.“ 

Walking and Flying 

re R | 1 © Walking and Digging. Tra- 
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[ xi 4 
E the Plains. 1 
Traverſing Ice, Mountains, Oc. 
Its Uſefulneſs to 
Gather Food, 317. 
Catch Prey. 
Climb, leap, and ſwim. 
Guard themſelves. 


Carry Burdens, Till the Ground, and other Uſes 
of Man. 


Parts differing from thoſe of Man. 


Head, wherein I conſider 
Its Shape, commonly agreeable to the Animal's Mo- 
tion, 319. 
The Brain, which is | 
Leſſer than in Man, 319. 
0 Placed lower than the Cerebellum. 
The Nictitating Membrane, 321. 
| | Carotid Arteries, and Rete Mirabile. 
Nates. 


[ Neck. > 


0 Anſwering to the Length of the Legs, 322. 
Strengthened by the Whitleather. 
Stomach, 324. 

Correſponding to the ſeveral Species. 


Suited to their proper Food, whether Fleſh, Grain, = b. 
Heart: Its 


Ventricles in ſome 
One only, 325. 
wo. 
Three, as ſome think. 
Situation nearer the Midſt of the Body, than in Man. 


Want of the Faſtening of the Pericardium to the 
Midriff, 327. 


Nervous Kinds. A Sample of which is given in the dit. 
ferent Correſpondence between the Head and Heart 
of Man and Beaſt, by Means of the Nerves, 329. 


Birds. Concerning which I take a View of their 


"Body and Motion; where I conſider 
The Parts concerned in their Motion, 333. 
The Shape of the Body, made exactly for ſwim- 
| | ming in, and paſling through the Air. 
Feathers, which are = 5 
Moſt exactly made for Lightneſs and Strength. 
All well placed in every Part, for the Covering 
[| | and Motion of the Body. | 
| | CPreened and dreſſed, 334. 
| | Wings, which are 


| | C Made of the very beſt Materials; 3 Dix. 3 22 
| ight 
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light and ſtrong ; Joinis exactly opening, ſhut 
ting, and moving. as the Occaſions of Flight 
require; and the Pectoral Muſcles, of the great- 
eſt Strength of any in the whole Body. 

| Placed in the niceſt Point of the Body of every 
Species, according to the Occaſions of Flight, 
| Swimming, or Diving. 

Tail, which is well made, and placed to keep the 
+ Body ſteady, and aſſiſt in its Aſcents and De- 
ſcents, 337. | 
Legs and Feet, which are made light for Flight, 

and incomparably accouter'd for their proper 
Occaſions of £ 
Swimming, 338. 
Walking. 
Catching Prey. 
T1 Rooſting. | 
2 | Hanging. 
\ 1 Wading, and ſearching the Waters. 
1 Lifting them upon their Wings. 
=_ | | Motion itſelf, : 8 5 
1 = { Performed by the niceſt Laws of Mechanicks. 
Anſwering every Purpoſe and Occaſion. 
] | LOther Parts of the Body; wiz. the = 
{ | | Head, remarkable for the commodious 
I (Shape of itſelf, 341. 
Forms of the Bill. 
| | Site of the Eye and Ear. 
BE | Poſition of the Brain. 


'5 


A 


9 


. 
> 3 


| Structure of the 
b | 5 Larynx. 
he . Tongue. 
N Inner Ear. | | 
if⸗ | Proviſion by Nerves in the Bill for taſting and 
art 4 diſtinguiſhing Food, 344. 


Stomachs, one to 8 
Macerate and prepare, 345. 

Le and digeſt.” 5 

| Lungs, incomparably made for 

m- | Reſpiration, 346. 

Making the Body buoyant. 
Neck, which is made | 
| In due Proportion to the Legs. 


ng | | < To ſearch in the Waters, and 
| (To counterpoiſe the Body in Flight. 
_ Of which I take Notice of three Things; wiz. 
their 


Migra- 


K 


5 


Inſects. Which although a deſpiſed Tribe, doth in ſome 


[ xiv ] 
Migration remarkable for 
The Knowledge Birds have of 
; Their Times of Paſſage, 348. 
The Places proper for them. © 
Their Accommodation for long Flights, by long or 
elſe ſtrong Wings. 1 
Incubation, which is conſiderable for 
The Egg, and its Parts, 35 1. 
AR itſelf; that theſe Creatures ſhould betake them- 
ſelves to it, kaow this to be the Way to produce 
N their Young, and with Delight and Patience fit 
ſuch a Number of Days. 
The Neglect of it in any, as the Oſtrich, and the won- 
derful Proviſion for the Youth in that Caſe, 354. 


| 


| Nidification. Of which before. 


Reſpects more ſet forth infinite Power and Wiſdom of | : 
the Creator, than the larger Animals, 


The Things in this Tribe remarked upon, are their 
[Body 


S i Shapes,” not ſo much for long Flights, as for their 
Food, and Condition of Lite. 

Built not with Bones, but with what ſerves both for 

| Bones and Covering too. 

Eyes, reticulated to ſee all Ways at once, 360. 

| Antennz, and their Uſe, 361. 

| Legs and Feet made for 

I Creeping, 363. 

| \ Swimming and Walking. 

Hanging on ſmooth Surfaces. 

Leaping. 

/ Digging. 

| Spinning and weaving Webs and Caſes. | 


Wings, which are 


Nicely diſtended with Bones, 365. | 
Some incomparably adorned with Feathers and 


| 


elegant Colours. 
Some jointed and folded up in their Elytra, and 
diſtended again at Pleaſure. 
In Number either 
Two, with Poiſes. 
f Four, without Poiſes. | 
[ Surprizing Minuteneſs of ſome of thoſe Animals them- - 
ſelves, eſpecially of their Parts, which are as nume- 
rous and various as in other animal Bodies, 367. 
State : which ſets forth a particular Concurrence of the 
Divine Providence, in the wiſe and careful Proviſion 
that 1 is made for their 


Security 


[ xv ] 


Security againſt Winter, by their 
3 Subſiſting in a different, vis. their Nympha or Au- 


relia-State, 369. 
Tg in Torpitude, without any Waſte of Body or 
Spirits, 370. 
Laying up Proviſions before-hand. 
Preſervation of their Species by their 


- RR 


Chooſing proper Places to lay up their Eggs and * 
| ſo that the 
EL may have due Incubation, 373. 
1755 ſufficient Food. 
f Care and Curioſity in repoſiting their Eggs in neat Or- 
der, and with the proper Parts upper moſt, 382. 
0 incomparable Art of Nidification, by being endow'd with 
1555 proper for, and agreeable to the ſeveral Ways of 
Nidification, and the Materials they uſe in it. 
Fe Sagacity to build and weave their Cells, 
or to male even Nature herſelf their Handmaid, 384 
| | Reptifes. Which agreeing with other Animals in ſomething 
| | or other before treated of, I conſider only their 
Motion, which is veryremarkable,whetherwe conſider the 
Manner of it, as 
Vermicular, 394. 
Sinuous. 
Snail-like. 
Caterpillar-like. 
| CMultipedous. 
| UParts miniftring to it. 
{|} | Poiſon, which ſerves to 
[ \ Thi Mar's Wickedneſs, 398. 


Their eaſy Capture and Maſtery of their Prey. 
Their Digeſtion. 

| { Watery Inhabitants conſiderable for their 

Great Variety, 401. | 

4 Prodigious Multitudes. (402. 
| Vaſt Bulk of ſome, and ſurprizing Minuteneſs of others, 


id 'T } Incomparable Contrivance and Structure of their Bodies. 
q 1 Supplies of Food. 
80 Reſpiration. 
| (ae of their Organs of Viſion to their Element. | 
| *Poiſe and Motion of the Body every Way, 403. | 
{ Inſenſitive Inhabitants. Among which havin 2 
HE Foſſils, and others. I inſiſt only upon Vegetables, and 
in a curſory Manner upon their 
8 Great Variety for the ſeveral Uſes of the l 404. 
hs | Anatomy. 
{ Leaves, 407. 
n Flowers, and their admirable Gaiety. 


| | Iced, remarkable for its Genera- 


* _— — —— — 


- 
— — 


[D Xvi] 
| C Generation. | 

Make. 
J Containing in it a compleat Plant 408. 
| | Preſervation and Safety i in the Gems, Fruit, Earth, Ec. 
Sowing, which is provided for by Down, Wings, ſpringy 
Caſes, carried about by Birds, ſown by the Huſband- 

man, Cc. 412. 

Growing and Standing: Some by 

Their own Strength, 417. 

The Help of others, by claſping about, or hanging upon 
them. 

Remarkable Uſe, eſpecially of ſome which ſeem to be ** 
vided for the Good of 

All Places, 420. 

Some particular Places, to 

Heal ſome Local Diſtempers. 

Supply ſome Local Wants. 

Practical Inferences upon the Whole are theſe Six; Viz, 

That God's Works 

1. Are Great and Excellent, 425. 

2. Ought to be enquired into, with a Commendation of 
ſuch as do ſo, 427. 

3. Are manifeſt to all, and therefore Atheiſm unreaſonable, 

25; -* 
? 4. Ought to excite Fear and Obedience, 431. 

5. Ought to excite Thankfulneſs, 432. 

6. Should move us to pay Gop his due Homages and Wor- 
ſhip, particularly that of the Lord's Day : Which is an Ap- 
pointment 
The moſt ancient, 438. 

Wiſely contrived for Diſpatch of Buſineſs, and to prevent 
Carnality. 

Whoſe proper Buſineſs i is, to ceaſe from worldly, and to 
follow ſpiritual Employments ; the chief of which 1s 
the Publick Nn. of Gov. 


As UR. 


S UMRVET 1] 
6•Vuẽ f 
Terraqueous GL o B E. 


2 
* INTRODUCTION. | 
21 EV. N Pal. cxi. 2. the Pſalmiſt aſſerts, © 
7 55 That the * works of the LoRD are 
: War 27cat; ought out of all them that have 
7 Rm pleaſure therein: This is true of all 
NE 1775 lg Gop's Works, particularly of his 
S— . Yorks of Creation: Which, when 
. ſought out; or, as the HebrewWord® ſignifieth, When 
5 beedfully and deeply pried into, ſolicitouſiy obſerved 
g and enquired out, eſpecially when clearly diſcovered 
| to 


2 It is not unlikely that the Pſalmiſt might mean, at leaſt 
have an Eye to, the Works of the Creation in this Text, the 
Word NWPD being the ſame that in P/a/. xix. 1. is tranſlated 
God's handy-work, which is manifeſtly applied to the Works of 
Creation, and properly ſignifieth FaFum, Opus, Opificiun, from 
Dy Fecit, Paravit, Aptavit. And, faith Kircher, Significat 
talem affeftionem, gud aliquid exiſtit vel realiter, vel ornate, ve! | 
ut non fit in priſtino flatu quo fuit. Concord. p. 2. col. 931. 

b 077; 2uefivit, perguiſivit, ſciſcitatus eft. Buxtor. in verb. 
Et fimul importat curam, & ſolicitudinem. Conrad. Kirch. ibid. 

p. 1. col. 1174. e Ep 
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2 SURVEY of the 


to us; in this Caſe, 7 ſay, we find thoſe Works of 
Gop abundantly to deſerve the Pſalmiſt's Character 


of being Great and Noble; inaſmuch as they are 


made with the moſt exquiſite Art, © contrived with 
the utmoſtSagacity,and order*d with a plain wiſeDe- 


fign, and miniſtringtoadmirable Ends. For which 


Reaſon St. Paul might well affirm of thoſe Totyuara 
of God, That the inviſible Things of God, even 
his eternal Power and Godhead, are underſtood by them, 
And indeed they are the moſt eaſy and intelligible 


Demonſtrations of the Being and Attributes of Gop ; 
© eſpectally to ſuch as are unacquainted with the 
| = Ds Subtil- 


© Od fi omnes mundi partes ita conſtitutæ funt, ut negue ad 
aſum meliores potuerint eſſe, neque ad ſpeciem pulchriores; videa- 
mus utrùm ea fortuita ſint, an eo ſtatu, quo cobærere nullo modo 


potuerint, niſi ſenſu moderante divinaque ꝓropidentid. Si ergo 
meliora ſunt ea que Natura, quam illa, quæ Arte perfecta ſunt, 


nec Ars efficit quid fine ratione; ne Natura quidem rationis expers 


eſt habenda. Out igitur convenit, fignum, aut tabulam pittam 5 


cm adſpexeris, ſcire adhibitam efſe arten; cumgue procul curſum 
navigii videris, non dubitare, quin id ratione atque arte movea- 
tur: aut cum Solarium, c. Mundum autem, qui & has ipſas 
artes, & earum artifices, & cuncta complectatur, conſilii & ra- 
tionis efſe exper tem putare? Quod 5 ix Scythiam, aut in Bri- 
tanniam, Spheram aliquis tulerit hant, quam nuper familiaris 


ngſter effecit Poſidonius, cujus fingule converſiones idem efficiunt in 


Sole, Sc. αuνd efficitur in celo fingulis diebus & noctibus; 
guis in illd barbarie dubitet, quin ea Sphera fit per fecta Ratione ? 
Hi autem dubitant de Mundo, ex quo & orjuntur, & fiunt om- 


nia, caſu ne ipſe fit effeftus, — an Ratione, an Mente divina? 


Et Archimedem arbitrantur plus valuiſſe in imitandis Sphere con- 


 r'erfionibus, quam Naturam in effciendis, preſertim cam multis 
partibus ſint illa perfecta, guam hec ſimulata, ſolertius, Se. 


Cic. de Nat. I. 2. c. 34, 35. 
4 And a little before he ſaith of Nature itſelf, Omnem ergo re- 
git Naturam ipſe [Deus] &c. 


Mundus codex eft Dei, in quo jugiter legere debemus. Ber- 
.nard. Serm. RE HG | 


Arbitror nullam gentem, negue Hominum ſocietatem, apud quo, 


ulla Deorum eff religio, quidguam habere ſacris Eleufiniis aut Sa- 
. muthraciis ſimiles Ea tamen obſcure docent que profitentur : Na- 


ture ver opera in omnibus animantibus ſunt perſpicua. Galen. 
de UL, Part. I. 17. C. Fo 
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Terraqueous GLOBE. 3 
Subtilties of Reaſoning and Argumentation; as the 


greateſt Part of Mankind are. 


It may not therefore be unſuitable to the Nature 
and Deſign of Lectures, founded by one of the 


greateſt Virtuoſo's of the laſt Age, and inſtituted 


too on purpoſe for the Proof of the Chriſtian Reli- 
gion againſt Atheiſts, and other Infidels, to improve 
this Occaſion in the Demonſtration of the Being and 
Aitributes of an infinitely wiſe and powerful Creator, 
from a curſory Survey of the Works of Creation, or 
(as often called) of Nature. 

Which Works belong either to our 7. erraqueous 


| Globe, or the Heavens, 


I ſhall begin with our n Globe, being neareſt, 
and falling moſt under our Senſes: Which being 
a Subject very various and copious, for the more 
methodical and orderly proceeding upon it, I ſhall 
diſtribute the Works therein, 


I. Into ſuch as are not properly Darts, but Appen: 


dages or Outworks of the Globe, | 


II. The Globe itſelf, 
* Philoſephia eft Catechiſnus ad Fidem, Cyril. 1. contr. Jul. 
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Life, the Health, the Comfort, the 'Pleafure, and 


. nihil enim evrum fine eo fier# betet, Se, Cic. de Nat. Deor. 
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CBArti - 
Of the Atmoſphere in General. 


IE Atmoſphere, or Maſs of Air, 
Oh 1 and Clouds, which ſur- 
rounds our Globe, will appear to be 
a Matter of Deſign, and the infi- 
nitely wiſe Creator's Work, if we 
- conſider its Nature and Make a, and 
its Le to the World. 

1. Its Nature and Make, a Maſs of Air, of ſub- 
tile penetrating Matter, fit to pervade other Bodies, 
to penetrate into the inmoſt Receſſes of Nature, to 
Excite, animate, and ſpiritualize, and, in ſhort, to 
be the very Soul of this lower World. A Thing 


conſequently, 
2, Of greateſt Uſe to the World, uſeful to the 


Buſineſs of the whole Globe. It is the Air the 
1 | Whole 


Mundi pars 1 Aer, & guidem neceſſaria: Hic eſt enim gui 
celum terramque connectit. Senec. Nat. Qu. 1. 2. c. 4. 
> Ipſe Aer nobiſcum videt, nobiſcum audit, nobiſcum ſonat 3 


J. 2. c. 33. 
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CH APP. I. ATMOSPHERE, 5 


whole Animal World breatheth, and liveth by; 
not only the Animals inhabiting the Earth and 


Air, 


e As the Air is of abſolute Neceſſity to Animal Life, ſo it is 
neceſſary that it ſhould be of a due Temperament or Conſiſt- 
ence; not foul, by reaſon that ſuffocateth ; not too rare and thin, 
becauſe that ſufficeth not: with Examples of each of which, I 
ſhall a little entertain the Reader. In one of Mr. Hartes 
compreſſing Engines, I cloſely ſhut up a Sparrow, without 
forcing any Air in; and in leſs than an Hour the Bird began 
to pant, and be concerned; and in leſs than an Hour and half 
to be ſick, vomit, and more out of Breath; and in two Hours 
time was nearly expiring. | 
Another I put in and compreſſed the Air, but the Engine 
leaking, I frequently renewed the Compreſſure; by which 
Means (although the Bird panted a little after the firſt Hour) 
yet after ſuch frequent Compreſſures, and Immiſſion of freſh 
Air, it was very little concerned, and taken out ſeemingly un- 
hurt after three Hours. N ä 
After this I made two other Experiments in compreſſed Air, 


TY with the Weight of two Atmoſpheres injected, the Engine 
r- holding tight and well; the one with the Great Titmouſe, the 
be other with a Sparrow. For near an Hour they ſeemed but little 

fi concerned; but after that grew fainter, and in two Hours time 
5 ſick, and in three Hours time died. Another thing I took No- 
Ne tice of, was, that when the Birds were ſick, and very reſtleſs, 
nd I fancied they were ſomewhat relieved for a ſhort Space, with 
the Motion of the Air, cauſed by their fluttering and ſhaking 
their Wings (a Thing worth trying in the Div ing- Bell.) I ſhall 
b- leave the ingenious Reader to judge what the Cauſe was of both 
es, the Birds living longer in compreſſed, than uncompreſſed Air; 
to whether a leſs Quantity of Air was not ſooner fouled and ren- 

der'd unfit for Reſpiration, than a greater. 

to From theſe Experiments two Things are manifeſted; one is, 
ng that Air, in ſome Meaſure compreſſed, or rather heavy, is ne- 

ceſſary to Animal Life: Of which by and by. The other, that 
the freſh Air is alſo neceſſary ; for pent-up Air, when overcharged 

with the Vapours emitted out of the Animal's Body, becomes 

ind WE unfit for Reſpiration. For which Reaſon, in the Diving-Bel!, 
the after ſome time of ſtay under Water, they are forced to come 

ole up and take in frefh Air, or by ſome ſuch Means recruit it. 
But the famous Cornelius Drebell contrived not only a Veſſel to 
| qui be rowed under Water, but alſo a Liquor to be carried in that 


Veſſel, that would ſupply the want of freſh Air. The Veſſel 

was made for King James I. It carried twelve Rowers, beſides 

the Paſſengers, 1 was tried in * River of Thames, and * 
| 3 0 
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6 SURVEY of the  Booxk J. 
to the Liquor, Mr. Boyle ſaith, he diſcovered by a Doctor of 


of this Liquor, he could ſpeedily reſtore to the troubled Air 


queſtion, whether the Virtues of the Liquor were ſo effectual 


Not to mention the forced Rarifactions made by the Air-pump, 


upon the Top of a Mountain in the Cevennes. So a learned Tra- 


in regard of high Towers) He, and his Companions, were ſur- 


of the Perſons that was in that ſubmarine Navigation was then 
alive, and told it one, who related the Matter to our famous 
Founder, the Honourable and moſt Ingenious Mr. Boyle. As 


Phyſick, who married Drebell's Daughter, that it was uſed from 
time to time, when the Air, in the ſubmarine Boat, was clog- 
ged by the Breath of the Company, and thereby made unfit 
for Reſpiration; at which time, by unſtopping a Veſſel full 


ſuch a Proportion of vital Parts, as would make it again for a 
good while fit for Reſpiration. The Secret of this Liquor 
Drebell would never diſcloſe to above one Perſon, who him- 
ſelf aſſured Mr. Boyle what it was. Vide Boyle's Exp. Phy/. 
Mech. of the Spring of the Air, Exp. 41. in the Digreſſion. This 
Story I have related from Mr. Boyle, but at the ſame time much 


as reported. 2 . 
And as too groſs, ſo too rare an Air is unfit for Reſpiration. 


in the following Note; it is found, that even the extraordinary 
natural Rarifactions, upon the Tops of very high Hills, much 
affect Reſpiration. An Eccleſiaſtical Perſon, who had viſited 
the high Mountains of Armenia (on which ſome fancy the Ark 
reſted) told Mr. Boyle, that whilſt he was on the upper Part of 
them, he was forced to fetch his Breath oftner than he was 
wont: And taking Notice of it when he came down, the People 
told him, that it was what happened to them when they were ſo 
high above the Plane, and that it was a common Obſervation 
among them. The like Obſervation the ſame Eccleſiaſtick made 


veller and curious Perſon, on one of the higheſt Ridges of the 
Pyrenees, called Pic de Midi, found the Air not ſo fit for Reſpi- 
ration, as the common Air, but he and his Company were fain 
to breath ſhorter and oftner than in the lower Air. Vide Phil. 
Tran ſact. No 63. or Lowthorp's Abridg. Vol. II. p. 226. 

Such another Relation the Learned Joſæph Acoſta gives of 
himſelf, and his Company, that, when they paſſed the high 
Mountains of Peru, which they call Periacaca (to which he 
faith, the Alps themſelves ſeemed to them but as ordinary Houſes, 


prized with ſuch extreme Pangs of Straining and Vomiting (not 
without cafling up of Blood too) and with ſo violent a Diflemper, 
that he concludes he ſhould undoubtedly have died, but that this 
lafted not above three or four Hours, before they came into a more 
convenient and natural Temperature of the Air. All which he 
concludes, proceeded from the too great Subtilty and Deli- 
eacy of the Air, which is not proportionable to human 

. | Reſpiration, 
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Air d, but thoſe of the Waters too. Without it 
moſt 


Reſpiration, which requires a more groſs and temperate Air. 
Vide Boyle, ubi ſupra. | | | 

Thus it appears, that an Air too ſubtile, rare and light, is 
unfit for Reſpiration : But the Cauſe is not the Subtilty, or too 
great Delicacy, as Mr. Boy/e thinks, but the too great Light- 
neſs thereof, which renders it unable to be a Counterbalance, 
or an Antagoniſt to the Heart, and all the Muſcles miniſtring to 
Reſpiration, and the Diaſtele of the Heart. Of which ſee Book 
iv. Chap. 7. Note 1. e 

And as our Inability to live in too rare and light an Air, may 
diſcourage thoſe vain Attempts of Flying, and Whimſies of 
paſſing to the Moon, c. ſo our being able to bear an heavier 
State of the Air is an excellent Proviſion for Mens Occaſions in 
Mines, and other great Depths of the Earth; and thoſe other 
greater Preſſures made upon the Air, in the Diving Bell, when 
we deſcend into great Depths of the Waters. 

That the Inhabitants of the Air (Birds and Inſects) need 
the Air as well as Man, and other Animals, is manifeſt from 
their ſpeedy dying in too feculent, or too much rarified Air ; 
of which fee the preceding and following Note f. But yet 
Birds and Inſects (ſome Birds at leaſt) can live in rarer Air 
than Man. Thus Eagles, Kites, Herons, and divers other Birds, 
that delight in high Flights, are not affected with the Rarity of 
the Medium, as thoſe Perſons were in the preceding Note. So 
Inſects bear the Air-pump long, as in the following Notef. 

e Creatures inhabiting the Waters need the Air, as well as 
other Animals, yea, and freſh Air too. The Hydrocanthari of 
all ſorts, the Nymphe of Gnats, and many other Water-Inſets, 
have a fingular Faculty, and an admirable Apparatus, to raiſe 
their Back- parts to the Top of the Waters, and take in freſh 
Air. It is pretty to ſee, for Inſtance, the Hydrocanthari come 
and thruſt their Tails out of the Water, and take in a Bubble 
of Air, at the Tip of their Vag inæ and Tails, and then nimbly 
carry it down with them into the Waters; and, when that is 
ſpent, or fouled, to aſcend again and recruit it. | 

So Fithes alſo are well known to uſe Reſpiration, by paſſing 
the Water through their Mouths and Gills. But Carps will 
live out of the Water, only in the Air; as is manifeſt by the 
Experiment of their Way of fatting them in Holland, and 
which hath been practiſed here in England! pig. they hang 
them up in a Cellar, or ſome cool Place, in wet Mols in a ſmall 
Net, with their Heads out, and feed them with white Bread 
ſoaked in Milk, for many Days. This was told me by a Per- 
ſon very curious, and of great Honour and Eminence, whoſe 
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moſt Animals live ſcarce half a Minute f; and 


3 


others, that are the moſt accuſtomed to the Want 


of it, live not without it many Days. 
Sh And 


Word (if I had leave to name him) no body would queſtion : 
And it being an Inſtance of the Reſpiration of Fiſhes very ſin- 
| cou and ſomewhat out of the Way, I have for the Reader's 


iverhon taken notice of it. | , 


By Experiments I made myſelf in the Air-pump, in Septem- 


ber and Oftober, 1704, I obſerved that Animals whoſe Hearts 
have two Ventricles, and no Foramen Ovale, as Birds, Dogs, 


Cats, Rats, Mice, Sc. die in leſs than half a Minute, counting 


from the very firſt Exſuction; eſpecially in a ſmall Receiver. 

A Mole (which I ſuſpected might have born more than other 
Quadrupeds) died in one Minute (without Recovery) in a large 
Receiver; and doubtleſs would hardly have ſurvived half a Mi- 
nute in a ſmall Receiver. A Bat (although wounded) ſuſtain- 
ed the Pump two Minutes, and revived upon the re- admiſſion 
of the Air. After that, he remained four Minutes and a half, 
and revived. Laſtly, After he had been five Minutes, he con- 
tinued gaſping for a Time, and after twenty Minutes I re-ad- 
mitted the Air, but the Bat never revived. 

As for Inſefs; Waſps, Bees, Hornets, Graſhoppers, and Lady- 
Cotos ſeemed dead in Appearance in two Minutes, but revived 
in the open Air in two or three Hours time, notwithſtanding 


they had been in Yacuo twenty-four Hours. | 


The Ear-wipg, the great Staphylinus, the great black lowſy 
Beetle, and ſome other Inſects, would ſeem unconcerned at the 
Vacuum a good while, and lie as dead; but revive in the Air, 
although ſome had lain ſixteen Hours in the exhaulted Receiyer. 

Snails bear the Air-pump prodigiouſly, eſpecially thoſe in 
Shells ; two of which lay above twenty-four Hours, and ſeemed 


not much affected. The ſame Snails I left in twenty-eight 
Hours more after a ſecond Exhauſtion, and found one of them 


quite dead, but the other revived. | 


* 


Frogs and Toads bear the Pump long, eſpecially the former. 
A large Toad, found in the Houſe, died irrecoverable in leſs 
than ſix Hours. Another Toad and Frog I put in together, 
and the Toad was ſeemingly dead in two Hours, but the Frog 
juſt alive. After they had remained there eleven Hours, and 


| ſeemingly dead, the Frog recovered in the open Air, only 


weak, but the Toad was quite dead. The ſame Frog being 
put in again for twenty-leven Hours, then quite died. 
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And not only Animals themſelves, but even Trees 
and Plants, and the whole vegetable Race, owe 
their Vegetation and Life to this uſeful Element; 
as will appear when I come to ſpeak of them, and 
is manifeſt from their Glory and Verdure in a free 
Air, and their becoming Pale and Sickly, and 
Languiſhing and Dying, when by any means ex- 

Thus uſeful, thus neceſſary, 1s the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and conveyance of many of them. All 


the winged Tribes owe their Flight and Buoyan- 


cy“ to it, as ſhall be ſhewn in a proper Place: 
And even the watry Inhabitants themſelves cannot 
| aſcend 


The Animalcules in Pepper- water remained in Vacuo twenty- 
four Hours. And after they had been expoſed a Day or two 
to the open Air, I found ſome of them dead, ſome alive, 

t That the Air is the principal Cauſe of the Vegetation 
of Plants, Borelli proves, in his excellent Book De Mot. Animal. 
Vol. II. Prop. 181. And in the next Propoſition, he aſſureth, 

In Plantis guoque peragi Aeris reſpirationem guandam imperfectam, 
a qud earum vita pendet, Qconſervatur. But of this more, when 
I come to ſurvey Vegetables : . 

Some Lettice-Seed being ſown upon ſome Earth in the open Air, 
and ſome of the ſame Seed, at the ſame Time, upon other Earth, 
in the Glaſs- Receiver of the Penumatick Engine, afterwards exhau- 

feed of Air; The Seed expoſed to the Air, was grown up an Inch and 
half high within Eight Days; but that in the exhauſted Receiver 


not at all. And Air being again admilted into the ſame emptied 


Receiver, to ſee whether any of the Seed would then come up, it 
10 found, that in the Space of one Week it was grown up to the 
Height of two or three Inches. Vide Phil. Tranſ. No 23. Lowth. 

Abridg. Vol. II. p. 206. RES 

b In volucribus pulmones perforati Aerem inſpiratum in totam 
ventris cavitatem admittunt. Hujus ratio, ut propter corporis trun- 
cum dere repletum & quaſi extenſum, ipſa magis volatilia evadant, 


faciltuſque ab Aere externo, propter intimi penum, ſaſtententur. 


Equidem piſces, qud levils in aquis natent, in Abdomine veſicas 
Aere inflatas geſtant: Pariter & volucres, propter corporis truncum 
Aere impletum & quaſi inflatum, nudo Aeri incumbentes, minus 
gravantur, proindeque levits & eæpeditids volant. Willis de 


Anim, Brut. p. 1. c. 3. 
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aſcend and deſcend into their Element, well with- 
Out it'. þ 
But 
i Fiſhes, by reaſon of the Bladder of Air within them, can 
ſuſtain, or keep themſelves in any Depth of Water: For the Air in 
that Bladder being more or leſs compreſſed, according to the Depth 
the Fiſh ſwims at, takes up more or leſs Space; and conſequently, 
the Body of the Fiſh, part of whoſe Bulk this Bladder is, is greater 
or leſs, according to the ſeveral Depths, and yet retains the ſame 
Weight. Now the Rule de Infidentibus humido is, That a 
Body, that is heavier than ſo much Water as is equal in Quantity 
zo the Bulk of it, will fink; @ Body that is lighter will ſwim; a 
Body of equal Weight will reſt in any Part of the Water. By this 
Rule, if the Fiſh, in the Middle Region of the Water, be of equal 
Weight to the Water, that is, commenſurate to the Bulk of it, the 
Fiſh will reſt there, without any Tendency upwards or downwards : 
And, if the Fiſh be deeper in the Water, the Bulk of the Fiſh be- 
coming leſs by the Compreſſion of the Bladder, and yet retaining the _ 
fame Weight, it will fink, and reſt at the Bottom. And on the 
other Side, if the Fiſh be higher than the middle Region, the Air di- 
lating itſelf, and the Bulk of the Fiſh conſequently increaſing, but 
not the Weight, the Fiſh will riſe upwards, and reſt at the Top of 
the Water. Perhaps, the Fiſh by ſome Action can emit Air out of 
its Bladder ; em aid, when noi enough, take in Air. 
and then it will not be wonared, that there ſhould be always 4 
fit Proportion of Air in all Fiſhes to ſerve their Uſe, &c. Then fol- 
lows a Method of Mr. Boyle's to experiment the Truth of this. 
After which, in Mr. Lozwthorp's Abridgment, follow Mr. Ray's 
Obſervations. I think that —— hath hit upon the true Uſe of 
the Swimming-Bladders in Fiſhes. For, 1. It hath been obſerved, 
that if the Swimming-Bladder of any Fiſh be pricked or broken, 
fuch a Fiſh finks preſently to the Bottom, and can neither ſupport or 
raiſe itſelf up in the Water. 2. Flat Fiſhes, as Soles, Plaiſe, &c. 
which lie always grovelling at the Bottom, have no Swimming- 
Bladders that ever I could find. 3. In miſt Fiſhes there is a ma- 
nifeſt Channel leading from the Gullet — to the ſaid Blad- 
der, which, without doubt, ſerves for the conveying Air thereunto. 
— In the Coat of this Bladder is a muſculous Power to con- 
tract it when the Fiſh liſts. See more very curious Obſervations 
relating to this Matter, of the late great Mr. Ray, as alſo of 
the curious anonymous Gentleman, in the ingenious Mr. Lozw- 
_ thorp's Abridgment before cited, p. 845. from Philoſoph. Tranſ. 
No 1 14, 115. | 


But it would be tedious to deſcend too far into 
Particulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many uſeful En- 
gines*; in many of the Functions and Opera- 
tions of Naturel, in the Conveyance of Sounds; 
and a thouſand Things beſides. And I ſhall but 
oor dig 6 juſt 


& Among the Engines in which the Air is uſeful, Pumps 
may be accounted not contemptible ones, and divers other 
Hydraulical Engines, which need not oe para inſiſted 
on. In theſe the Water was imagined to riſe by the Power of 
Suct ion, to avoid a Vacuum, and ſuch unintelligible Stuff; but 
the juſtly famous Mr. Boyle was the firſt that ſolved theſe Phæ- 
nomena by the Weight of the Atmoſphere. His ingenious 
and curious Obſervations and experiments relating hereto, ma 
be ſeen in his little Tract, Of the Cauſe of Attraction by Suction, 
and divers others of his Tracts. | 8 
! It would be endleſs to ſpecify the Uſes of the Air in 
Nature's Operations; I ſhall therefore, for a Sample only, 
name its great Uſe to the World in conſerving animated Bo- 
dies, whether endowed with animal or vegetative Life, and 
its contrary Quality of diſſolving other Bodies; by which 
Means many Bodies that would prove Nuiſances to the World, 
are put out of the way, by being reduced into their firſt Prin- 
ciples (as we ſay) and ſo embodied with the Earth again. 
Of its Faculty as a Menſtruum, or its Power to diſſolve Bodies, 
J may inſtance in Cryſtal Glaſſes; which, with long keep- 
ing, eſpecially if not uſed, will in time be reduced to a Pow- 
der, as I have ſeen. So divers Minerals, Earth, Stones, Foſſil- 
Shells, Wood, c. which from Noah's Flood, at leaſt for ma- 
ny Ages, have lain under Ground, ſo ſecure from Corruption, 
that, on the contrary, they have been thereby made much the 
ſtronger, have in the open Air ſoon moulder'd away. Of 
which laſt Mr. Boyle gives an inſtance (from the Diſſertation 
de admirandis Hungar. Aquis) of a great Oak, like a huge 
Beam dug out of a Salt-Mine in Tranfilvania, fo hard, that 
it would not eafily be wrought upon by Iron Tools; yet, being 
expoſed to the Air out of the Mines, it became ſo rotten, that in 
four Days it was eaſy to be broken, and crumbled between one's. 
Fingers. Boyle's Suſpic. about ſome hidden Qualities in the 
Air, p. 28. So the Trees turned out of the Earth by the 
Breaches at Weſt-Thurrack and Dagenham, near me, although 
probably no other than Alder, and interred many Ages ago in a 
Totten oazy Mould, were ſo exceedingly tough, hard, and found 


at 


% 
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Juſt mention the admirable Uſe of our Atmoſphere 
in miniſtring to the enlightning of the World, by 
its reflecting the Light of the Heavenly Bodies to 
us”; and refracting the Sun-beams to our Eye, be- 
fore it ever ſurmounteth our Horizon“; by which 
means the Day 1s protracted throughout the whole 
Globe; and the long and diſmal Nights are 
ſhorten'd 1n the frigid Zones, and Day ſooner ap- 

PD Oe. proacheth 


at firſt, that I could make but little Impreſſions on them with 
the Strokes of an Axe; but being expoſed to the Air and Wa- 
ter, ſoon became ſo rotten as to be crumbled between the Fin- 
gers. See my Obſervations in Philof. Tranſaf. No 335. 

m By refleding the Light of the heavenly Bodies to us, I 
mean that Whiteneis or Lightneſs which is in the Air in the 
Day time, cauſed by the Rays of Light ſtriking upon the Par- 
ticles of the Atmoſphere, as well as upon the Clouds above, 
and the other Objects beneath upon the Earth. To the ſame 

Cauſe alſo we owe the Twilight; vz. to the Sun-beams touch- _ 

ing the uppermoſt Particles of our Atmoſphere, which they do 
when the Sun is about eighteen Degrees beneath the Horizon. 
And as the Beams reach more and more of the airy Particles, 
ſo Darkneſs goes off, and Day-light comes on and increaſeth. 
For an Exemplification of this, the Experiment may ſerve of 
tranſmitting a few Rays of the Sun through a ſmall Hole into 
a dark Room: By which means the Rays which meet with 
Duſt, and other Particles flying in the Air, are render'd viſi 
ble; or (which amounts to the ſame) thoſe ſwimming ſmall 
Bodies are render'd viſible, by their refleing the Light of the 

Sun- beams to the Eye, which, without ſuch Reflection, would 

itſelf be inviſible. 

The Azure Colour of the Sky, Sir Jſaac Neꝛoton attributes 
to Vapours beginning to condenſe, and that are not able to re- 
flect the other Colours. J. Optic. l. 2. Par. 3. Prop. 7. 

n By the refractive Power of the Air, the Sun, and the 

other heavenly Bodies ſeem higher than really they are, eſpe- 

cially near the Horizon. What the Refractions amount unto, 
what Variations they have, and what Alterations in time they 
cauſe, may be briefly ſeen in a little Book call'd The Artificial 

Cloct- mater, Chap. 11. 1 5 | | | 

Although this infletive Quality of the Air be a great Incum- 
| brance and Confufion of Aſtronomical Obſervations; =— yet it 
is not without ſome conſiderable Benefit to Navigation; and in- 
deed, in ſome Caſes, the Benefit thereby obtained is much — 

| han 
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proacheth them; yea, the Sun itſelf riſeth in Ap- 
pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places“. : 
But paſſing by all theſe Things with only a bare 
Mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the excel- 
lent Uſe of this noble circumambient Companion 
of our Globe, in reſpect of two of its Meteors, the 

Winds, and the Clouds and Rain“. | 


CHAP... 


than would be the Benefit of having the Ray proceed in an exact 
fraight Line. [ Then he mentions the Benefit hereof to the 
Polar Parts of the world.] But this by the by (faith he) The 
great Advantage I conſi der therein, is the firſt Diſcovery of Land 
upon the Sea; for by Means hereof, the Tops of Hills and Lands 
are raiſed up into the Air, ſo as to be diſcoverable ſeveral Leagues 
farther off on the Sea than they would be, were there no ſuch Re- 
 frattion, which is of great Benefit to Navigation for ſteering their 
Courſe in the Night, when they approach near Land; and likewiſe 
fir directing them in the Day-time, much more certainly than the 
moſt exatt Celeſtial Obſervations could do by the Help of an unin- 
fieted Ray, eſpecially in ſuch Places as they have no Soundings. 
[Then he propoſes a Method to find, by theſe Means, the Di- 
ſtance of Objects at Sea.] Vide Dr. Hook's Poſt. Works. Left. of 
Navig. p. 466. | 975 5 
o Cum Belge in Nod Zembld hybernarent, Sol illis apparuit 
16 diebus citizs quam revera in Horizonte exiſteret, hoc eft, cam 
adbuc infra Horizontem depreſſus efſet quatuar circiter gradibus, 
& quidem Aere ſereno. Varen, Geog. c. 19. Prop. 2 
[ Theſe Hollanders] found, that the Night in that Place ſporten- 
ed no leſs than a whole Month; which muſt needs be a very great 
Comfort to all ſuch Places as lie very far towards the North and 
South Poles, where Length of Night, and want of ſeeing the 
dun, cannot chuſe but be very tedious and irkſome. Hook ibid. 
[By means of the Refractions] we found the Sun to riſe twenty 
Minutes before it ſhould ; and in the Evening to remain above the 
Horizon twenty Minutes (or thereabouts) longer than it ſhould. 
Capt. Fames's Fourn. in Boyle of Cold. Tit. 18. p. 190. 
Þ Aer in Nubes cogitur , humoremque colligens terram auget 
inbribus: tum effluens huc & illuc, ventos effcit. Idem annuas 
Frigorum & calorum facit varietates: idemgue & volatus Alitum 
ſaſtinet, & ſpiritu ductus alit & ſuſtentat animanten. Cie. de 
Nat. Deor. I. 2. c. 39. 
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O paſs by other Conſiderations, whereby 1 
might demonſtrate the Winds to be the infi- 
| nite Creator's Contrivance, I-ſhall inſiſt only upon 
their great Uſefulneſs to the World. And ſo great 
is their Uſe, and of ſuch abſolute Neceſlity are they 
BY to the Salubrity of the Atmoſphere, that all the 
World would be poiſoned without thoſe Agitations 
thereof. We find how putrid, fetid, and unfit for 
55 Reſpira- 


— - _ 


a Ventus eft Aer fluens, is Seneca's Definition. Na. Qu. I. g. 
And as Wind is a Current of the Air, ſo that which excites or 
alters its Currents, may be juſtly ſaid to be the Cauſe of the 

| Winds. An Æquipoiſe of the Atmoſphere produceth a Calm; 
| but if that Æquipoiſe be more or leſs taken off, a Stream of 
| Air, or Wind, is thereby accordingly produced either ſtronger 
or weaker, ſwifter or flower. And divers things there are = 
| may make ſuch Alterations in the Zquipoiſe or Balance of the 
| Atmoſphere ; viz. Eruptions of Vapours from Sea or Land; 
| Rarifactions and Condenſations in one Place more than ano- 
ther; the Falling of Rain, Preſſure of the Clouds, Ic. Pliny, I. 2. 
c. 45. tells us of a certain Cavern in Dalmatia, call'd Senta, in 
1 guem, ſaith he, dejecto lemi pondere, quamvis tranguillo die, tur- 
bini ſimilis emicai procella. But as to Caves it is obſerved, that 
they often emit Winds more or leſs. Dr. Connor, taking No- 
tice of this Matter, ſpecifies theſe, In regno Neapolitano ex im- 
mani Cumane Sibyllæ antro tenuem ventum effluentem percepi. 
'The like he obſerved at the Caves at Baja, and in ſome of the 
Mines of Germany, and in the large Salt-Mines of Cracow in 
Poland, Ubi, ſaith he, opifices, & ip/e fodinæ dominus Andreas 
Morſtin, Nob. Polonus, mihi afſeruerunt, quid tanta aliquando 
Ventorum tempeſtas ex ambagiofis hujus fodinæ receſſibus ſurgere 
ſolebat, quod laborantes fofſores humi proflernebat, nec non portas 
& domicilia (quæ fibi in hac fodind artifices exſtruunt) penitus 
evertebat. Bern. Connor. Diſſer. Med. Phyf. p. 33. Artic. 3. 

And as great Caves, ſo great- Lakes ſometimes ſend forth 
Winds. So Gafſendus faith the Lacus Legnius doth, E quo dum 
exoritur fumus, nubes haud dubie creanda eft, que fit brevi in 


tempeſt a: 


— — —— 
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Cnuae.ll. Of the W1NDs. - "BY 
Reſpiration, as well as Health and Pleaſure, a ſtag- 
nating, confined, pent up Air is. And if the whole 
Maſs of Air and Vapours was always at Reſt, and 
without Motion, inſtead of refreſhing and anima- 
ting, it would ſuffocate and poiſon all the World: 
But 


tempeflatem ſeviſſimam exoneranda. Gaſſend. Vit. Peiresk. 
I. 5. p. 417. | 

Hur No ne univerſal and conſtant Alterations of the Ba- 
lance of the Atmoſphere, are from Heat and Cold. This is 
manifeſt in the general Trade Winds, blowing all the Year 
between the Tropicks from Eaſt to Weſt: If the Cauſe there- 
of be (as ſome ingenious Men imagine) the Sun's daily Pro- 
greſs round that Part of the Globe, and by his Heat rarifying 
one Part of the Air, whilſt the cooler and heavier Air behind 
preſſeth after. So the Sea and Land Breezes in Note d. And 
ſo in our Climate, the northerly and ſoutherly Winds (com- 
monly eſteemed the Cauſes of cold and warm Weather) are 
really the Effects of the Cold or Warmth of the Atmoſphere : 
Of which I have had ſo many Confirmations, that J have no 
Doubt of it. As for Inſtance, it is not uncommon to ſee a 
warm ſoutherly Wind, ſuddenly changed to the North, by 
the Fall of Snow or Hail ; to ſee the Wind in a froſty, cold 
Morning, North, and when the Sun hath well warmed the 
Earth and Air, you may obſerve it to wheel about towards the 
ſoutherly Quarters, and again to turn northerly or eaſterly 
in the cold Evening. It is from hence alſo, that in 'Thun- 
der-Yhowers the Wind and Clouds are oftentimes contrary to 
done another (eſpecially if Hail falls) the ſultry Weather be- 
low directing the Wind one way, and the Cold above the 
Clouds another way. I took Notice upon March the 1oth, 
1710-11. (and divers ſuch like Inſtances I have had before 
and ſince) that the Morning was warm, and what Wind ſtir- 
red was Weſt - South-Weſt, but the Clouds were thick and 
black ( as generally they are when Snow enſues. ) A little be- 
fore Noon the Wind veered about to North by Weſt, and 


ſometimes to other Points, the Clouds at the ſame time flying 


ſome North by Weſt, ſome South-Weſt : About One of the 
Clock it rained apace, the Clouds flying ſometimes North- 
Eaſt, then North, and at laſt both Wind and Clouds ſettled 
North by Weſt; at which Time Sleet fell plentifully, and it 
grew very cold. From all which J obſerve, 1. That al- 
though our Region below was warm, the Region of the 
Clouds was cold, as the black, ſnowy Clouds ſhewed. 2. That 

2 (RS 
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But the perpetual Commotions it receives from the 

Gales and Storms, keep it pure and healthful b. 
Neither are thoſe Ventilations beneficial only to 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the Terraqueous Globe ; witneſs the Gales 
which fan us in the Heat of Summer ; without 
which, even in this our temperate Zone, Men are 
ſcarce able to perform the Labours of their Calling, 
or 


the Struggle between the Warmth of ours, and the Cold of 


the cloudy Region, ſtopped the airy Currents of Both Regi- 
ons. 3. That the falling of the Snow thro* our warmer Air, 
melted into Rain at firſt; but that it became Sleet, after the 
ſuperior Cold had conquered the inferior Warmth. 4. That, 


as that Cold prevailed by degrees, ſo by Degrees it wheeled 


about both the Winds and Clouds from the Northwards to- 
wards the South. 

Hippocrates, l. 2. De Vie. Orat. Omnes Ventos vel à nive, 
glacie, vehementi gelu, fluminibus, &c. ſpirare neceſſt judicat. 
Bartholin. de uſu Nivis, c. t. „ 

b Tt is well obſerved in my Lord Howard's Voyage to Con- 


ſtantinople, That at Vienna they have frequent Winds, which if 


they ceaſe long in Summer, the Plague often enſues: So that it is 
now grown into a Proverb, That if Auſtria be not windy, it is 


ſubject to Contagion. Bohun of Wind, p. 213. 


From ſome ſuch Commotions of the Air I imagine it is, 
that at Grand Cairo the Plague immediately ceaſes, as ſoon as 
the Nile begins to overflow; although Mr. Boyle attributes it to 
nitrous Corpuſcles, Determ. Nat. of Efiuv. Chap. 4. 

Nulla enim propemodum regio eſt, que non habeat aliquem fla- 
tum ex ſe naſcentem, & circa ſe cadentem. 

Inter cetera itaque Propidentiæ opera, hoc quoque aliquis, ut 
dignum admiratione, ſuſpexerit. Non enim ex und causa Ventos 


aut invenit, aut per diverſa diſpoſuit : ſed primum ut Aera non 


| f nerent pigreſtere, ſed aſſidua vexatione utilem redderent, uita- 


lemque tracturis. Sen. Nat. Quæſt. 1. 5. c. 17, 18. | 
All this is more evident, from the Cauſe aſſign'd to malig- 
nant epidemical Diſeaſes, particularly the Plague, by my in- 
genious, learned Friend, Dr. Mead; and that is, an hot and 
moiſt Temperament of the Air, which is obſerved by Hippo- 
crates, Galen, and the general! Hiſtories of Epidemical Diſea- 
ſes, to attend thoſe Diſtempers. Vide Mead of Poiſons, Effay 5. 
p. 161. But indeed, whether the Cauſe be this, or poiſon- 
ous, malignant Exhalations, or Animalcules, as others ways 
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or not without Danger of Health and Life e. 


But eſpecially, witneſs the perpetual Gales which 
throughout the whole Year do fan the Torrid Zone, 


and make that Climate an healthful and pleaſant 
5 : Habi- 


the Winds are however very ſalutiferous in ſuch Caſes, in cool- 
ing the Air, and diſperſing and driving away the moiſt or pe- 
e Vapoufs. | £ | Abs | 
© July 8. 1707. (called for ſome Time after the Hot Tueſ- 
day) was ſo exceſſively hot and ſuffocating, by reaſon there 
was no Wind ſtirring, that divers Perſons died, or were in 
great Danger of Death, in their Harveſt-Work. Particularly 
one who had formerly been my Servant, a healthy, luſty, 
young Man, was killed by the Heat ; and ſeveral Horſes on 
the Road dropped down, and died the ſame Day. | 
In the foregoing Notes, having taken Notice of ſome Things 
relating to Heat, although it be ſomewhat out of the way, L 
hope the Reader will excuſe me, if I entertain him with ſome. 
Obſervations I made about the Heat of the Air under the 
Line, compared with the Heat of our Bodies. F Patrick, 
who, as he is very accurate in making Barometrical and Ther- 
mometrical Inſtruments, had the Curioſity, for the nicer ad- 
juſting his Thermometers, to ſend two abroad (under the Care 
of two very ſenſible ingenious Men) one to the Northern 
Lat. of 81; the other to the Parts under the Equinoctial: In 
| theſe two different Climates, the Places were marked where 
the Spirits ſtood at the ſevereſt Cold and greateſt Heat. And 
according to theſe Obſervations he graduates his Thermome- 
ters, With his Standard I compared my Standard Thermo- 
meters, from all the Degrees of Cold I could make with Sa! 
Armoniac, &c. to the greateſt Degrees of Heat our Thermo- 
meters would reach to. And with the Ame Thermometer 
(of mine) I experimented the greateſt Heat of my Body, 
in July, 1709, firſt in an hot Day without Exerciſe, by put- 
| ting the Bal! of my Thermometer under my Arm-pits, and 
other hotteſt Parts of my Body: By which means the Spirits 
were raiſed 284 Tenths of an Inch above the Ball. After 
that in a much hotter Day, and indeed nearly as hot as any 
Day with us; and after I had heated myſelf with ſtrong Ex- 
erciſe too, as much as I could well bear, I again tried the 
lame Experiment, but could not get the Spirits above 288 
Tenths; which I thought an inconſiderable Difference for ſo 
ſeemingly a very different Heat of my Body. But from ſome 
Experiments I have made * I have unfortunately forgot- 
« ten 
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Habitation, which would otherwiſe be ſcarce ha- 

bitable. 3 | 
To theſe I might add many other great Conve- 
niencies of the Winds in various Engines, and va- 
rious Buſineſſes. I might particularly inſiſt upon its 
great Uſe to tranſport Men to the fartheſt diſtant 
Regions of the World; 4 and I might particular- 
ly ſpeak of the general and coaſting Trade-Winds, 
the Sea, and the Land-Breezes ; © the one ſerving 
to carry the Mariner in long Voyages from Eaſt to 
Welt ; the other ſerving to watt him to particular 
Places; 


ten them) in very cold Weather, I imagine the Heat of an 
healthy Body to be always much the ſame in the warmeſt 
Parts thereof, both in Summer and Winter. Now between 
_ thoſe very Degrees of 284, and 288, the Point of the Equa- 
torial Heat falleth. From which Obſervation it appears, that 
there is pretty nearly an equal Contemperament of the Warmth 


of our Bodies, to that of the hotteſt Part of the Atmoſphere. 


inhabited by us. 

If the Proportion of the Degrees of Heat be defired from 
the Freezing-point, to the Winter, Spring, and Summer-Air, 
the Heat of Man's Body, of heated Water, melted Metals, 


and fo to actual Fire; an Account may be met with of it, by 


my moſt ingenious Friend, the Great Sir 1/aac Newton, in 
Phil. Tranſa#. No 270. | 

4 7; hoc Providentia ac Diſpoſitor i//e Mundi Deus, aera 
ventis exercendum dedit. in ut nos claſſes partem freti oc- 
eupaturas compleremus milite armato, &c. Dedit ille ventos ad 
cuſtodiendam cœli terrarumgue temperiem, ad evocandas ſupprimen- 
daſque aguas, ad alendos ſatorum atgue arborum fructus; ques 
ad maturitatem cum aliis cauſis adducit ipſa jactat io, attrabens 
cibum in ſumma, & ne torpeat, promovens. Dedit ventos ad ulte- 
riora noſcenda: fuiſſet enim imperitum animal, & fine nagnd ex- 
perientid rerum Homo, fi circumſcriberetur natalis ſoli fine. Dedit 
wentos ut commoda cujuſque regionis fierent communia; non ut le- 
giones equitemgue geſtarent, nec ut pernicioſa gentibus arma tranf- 

veherent. SENECA, ibid. 
© Sea-Breezes commonly riſe in the Morning about Nine 0 
Clock. They firſt approach the Shore gently, as if they were 
afraid to Come near it. I comes in a fine, ſmall, black 
Curl upon the Water, whereas all the Sea between it and the 
Shore (not yet reached by it) is as ſnooth and even as Glaſs in 
2 Compa- 
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130 more till next Morning. 
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Places; the one ſerving to carry him into his Har- 
bour, the other to bring him out. But I ſhould go 
too far to take Notice of all Particulars f. Lea- 
ving therefore the Winds, I proceed, in the next 
Place, to the Clouds and Rain, 


Compariſon. In half an Hour' Time aſter it has reached the 
Shore, it fans pretty briskly, and fa increaſeth gradually till 
Twelve o Clock ; then it is commonly the ſtrongeſt, and laſis ſo till 
Two or Three, a very brizk Gale. After Three it begins to 
die away again, and gradually withdraws its Firce till all is 
ſpent; and about Five o Coch t is lalled aſleep, and comes 


Ad as the Sea-Breezes do blow in the Day, and ref! in the 
= Night; ſc on the contrary [the Land-Breezes] bot in the Night, 
== and reft in the Day, alternately ſucceeding each other They 


a ; ſpring up between Six and Twelve at Night, and laſt till Six, 


BE Eight, or Ten in the Morning. DaurikR's Dif. of Winds. 
Chap. 4. To. 

f One thing more I believe ſome of my Friends will ex- 
pect from me is, That I ſhew the Reſult of comparing my 
own Obſervations of the Winds, with others they know I have 
from Ireland, Switzerland, Italy, France, New-Ensland, and 
ſome of our Parts of England. But the Obſervations bein 
ſome of them, but of one Year, and moſt of the reſt of but 
a few Years, I have not been able to determine any great 
Matters. The chief of what I have obſerved is, That the 


certainly do ſo, it is commonly when the Winds are ſtrong, and 
of long Continuance in the ſame Quarter: And more, I think, 
in the Northerly and Eaſterly, than other Points. Alſo, a 
ſtrong Wind in one Place, is oftentimes a weak one in another 
Place, or moderate, according as Places have been nearer or 
farther diſtant. Vide Philoſopb. Tranſat. No 297, and 321. 
But to give a good and tolerable Account of this, or any other 
of the Weather, it is neceſſary to have good Hiſtories thereof 
from all Parts; which as yet we have but few of, and they 
imperfe&, for want of longer and ſufficient Obſervations, 
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Winds in all theſe Places ſeldom agree; but when they moſt | 
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which the Clouds afford, and the fertile Dews and 


of Dry, Terrene Exhalations, or Fumes, talked much of by 


Bubbles, or Veſiculæ, detached from the Waters by the Power 


equal Weight therewith, in ſome of its Regions aloft in the Air, 


Clouds, Rain, Snow, Hail, Lightning, Dew, Miſts, and o- 
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CH A FP. III. 
Of the Clouds and Rain. 


HE Clouds and Rain à we ſhall find to be 
noleſs uſeful Meteors than the laſt mentioned , 
as 1s manifeſt in the refreſhing pleaſant Shades 


Showers which they pour down on the Trees and 
Plants, 


= Clouds and Rain are made of Vapours raiſed from Wa- 
ter, or Moiſture only. So that I utterly exclude the Notion 


moſt Philoſophers ; Fumes being really no other than the hu- 
mid Parts of Bodies reſpectively dry. 
Theſe Vapours are demonſtratively no other than ſmall 


of the Solar, or Subterraneous Heat, or both. Of which 
ſee Book ii. Chap. 5. Note ®. And being lighter than the 
Atmoſphere, are buoyed up thereby, until they become of an 


8 


or nearer the Earth; in which thoſe Vapours are formed into 


ther Meteors. 

In this Formation of Meteors the grand Agent is Cold, which 
commonly, if not always, occupies the ſuperior Regions of the 
Air; as is manifeſt from thoſe Mountains which exalt their lof- 
ty Tops into the upper and middle Regions, and are always 
covered with Snow and Ice. 

This Cold, if it approaches near the Earth, preſently pre- 
cipitates the Vapours, either in Dezos ; or if the Vapours more 
copioufly aſcend, and ſoon meet the Cold, they are then con- 
denſed into M. ing. or elſe into Showers of ſmall Rain, fall- 
ing in numerous, thick, ſmall Drops : But if thoſe Vapours 
are not only copious, but alſo as heavy as our lower Air it- 
ſelf (by means their Bladders are thick and fuller of Water) 
in this Caſe they become viſible, ſwim but a little Height 
above the Earth, and make what we call a Mit or Fog. But 
if they are a Degree lighter, ſo as to mount higher, but not 
any great Height, as alſo meet not with Cold enough to con- 
denſe them, nor Wind to diſſipate them, they then form an 
heavy, thick, dark Sky, lating oftentimes for ſeveral Pm 
without 
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Plants, which would languiſh and die with perpe- 
tual Drought, but are hereby made Verdant and 
Flouriſhing, Gay and Ornamental; fo that (as the 


Pſalmiſt 


without either Sun or Rain. And in this Caſe, TI have ſcarce 
ever known it to rain, till it hath been fr/? Fair, and then 
Foul. And Mr. Clarke (an ingenious Clergyman of Norf9/4) 
who in his Life-time, long before me, took Notice of it, and 
kept a Regiſter of the Weather for thirty Years, which his learn- 
ed Grandſon, Dr. Samuel Clarke, put into my Hands, he (I 
ſay) faith, he ſcarce ever obſerved the Rule to fail in all that 
Time; only he adds, F the Wind be in ſome of the Eafterly 
Points. But I have obſerved the ſame to happen, be the Wind 
where it will. And from what hath been ſaid, the Caſe is eaſily 


- accounted for; viz. whilſt the Vapours remain in the ſame 


State, the Weather doth ſo too. And ſuch Weather is gene- 


rally attended with moderate Warmth, and with little or no 


Wind to diſturb the Vapours, and an heavy Atmoſphere to ſup- 
port them, the Barometer being commonly high then. But 
when the Cold approacheth, and by condenſing drives the Va- 
pours into Clouds or Drops, then is way made for the Sun-beams, 


till the ſame Vapours, being by further condenſation formed 


into Rain, fall down in Drops. 


The Cold's approaching the Vapours, and conſequently the 


Alteration of ſuch dark Weather, I have beforehand perceived, 
by ſome few ſmall Drops of Rain, Hail, or Snow, now and 
then falling, before any Alteration hath been in the Weather ; 
which I take to be from the Cold meeting ſome of the ſtraggling 
Vapours, or the uppermoſt of them, and condenſing them into 
Drops, before it arrives unto, and exerts itſelf upon the main 


Body of Vapours below. 


I have more largely than ordinary inſiſted upon this Part of 
the Weather, partly as being ſomewhat out pf the way ; but 
chiefly becauſe it gives Light to many other Phenomena of the 
Weather. Particularly we may hence diſcover the Original of 


Clouds, Rain, Hail, and Snow; that they are Vapours carried 


aloft by the Gravity of the Air, which meeting together ſo as 
to make a Fog above, they thereby form a Cloud. If the Cold 


condenſeth them into Drops, they then fall in Rain, if the Cold 


be not intenſe enough to freeze them: But if the Cold freezeth 
in the Clouds, or in their Fall through the Air, they then be- 
come Hail or Snow. | 

As to Lightning, and other enkindled Vapours, I need ſay 
little in this Place, and ſhall therefore only obſerve, that they 
owe allo their Riſe to Vapours; but ſuch Vapours as are de- 


into Rain. A remarkable Inſtance of this we had in the Sum- 


wetteſt Months. And not only with us at Upminſter, but in o- 


22 Of the CLoups and Rain. Book I, 


Pſalmiſt faith, Pſal. xv. 12, r3.) The little Hills 
rejoice on every fide, and the Vallies ſhout for Foy, 
they alſo ſing. 


And 


tach'd from minera] Juices, or at leaſt they are mingled with £4 
them, and are fired by Fermentation. | IA 
Another Phenomenon reſolvable from what hath been ſaid 


is, why a cold, is always a we? Summer; viz. becauſe the Va- 
pours riſing plentifully then, are by the Cold ſoon collected 


mer of 1708, part of which, eſpecially about the So//ice, was 
much colder than uſually. On June 12, it was ſo cold, that 
my Thermometer was near the Point of hoar Freſt, and in ſome 
Places I heard there was an hoar Froſt; and during ail the cool 
Weather of that Month, we had frequent and large Rains, ſo 
that the whole Month's Rain amounted to above two Inches 
Depth, which is a large Quantity for Upminſter even in the 


ther Places, particularly at Zurich in Switzerland, they ſeem to 
have had as unſeaonable Cold and Wet as we. Fuit hic menfis 
—preter modum humidus, & magno quidem vegetabilibus homi- 
nibuſque damno. Multum computruit Fænum, &c. complain: 
the Induſtrious and Learned Dr. F. J. Scheucher: Of which, 
and other Particulars, I have given a larger Account in Phil. 
Tranſ. No 321. on 
In which Tran/a#ion I have obſerved further, that about 
the Equinoxes we (at Upminſter at leaſt) have oftentimes more 
Rain than at other Seaſons. The Reaſon of which is mani- 
feſt from what hath been ſaid; v7z. in Spring, when the Earth 
and Waters are looſed from the brumal Conſtipations, the 
Vapours ariſe in great Plenty: And the like they do in Au- 
tumn, when the Summer Heats, that both diſſipated them, 
and warmed the ſuperior Regions, are abated ; and then the 
Cold of the ſuperior Regions meeting them, condenſeth them 
Into Showers, more plentifully than at other Seaſons, when 
either the Vapours are fewer, or the Cold that is to condenſe 
them is leſs. | 
'The manner how Vapours are precipitated by the Cold, or 
reduced into Drops, I conceive to be thus : Vapours being, 
as I faid, no other than inflated Veſiculæ of Water; when 
they meet with a colder Air than what is contained in them, 
the contained Air is reduced into a leſs Space, and the wa- 
tery Shell or Cafe render'd thicker by that means, ſo as to 
become heavier than the Air, by which they are buoyed up, 
and conſequently mult needs fall down, Alſo many * ew 
, thicken' 
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gine of Fountains and Rivers, to Vapours and the 
1 Rains, 


thicken'd Veſiculæ run into one, and ſo form Drops, greater 
or ſmaller, according to the Quantity of Vapours collected to- 
ether. 3 

: As to the Rain of different Places, I have in ſome of our 
Tranſafions aſſigned the Quantities ; particularly in the laſt 
cited Tranſattion, I have aſſigned theſe ; viz. the Depth of the 
Rain one Year with another, in Exgliſb Meaſure, if it was to 
ſtagnate on the Earth, would amount unto, at 77 y in 
Lancaſhire, 42 Inches and a half; at Upmin/ter in Ker, 19 
Inches and a quarter; at Zurich in Switzerland, 32 Inches and 
a quarter; at Pa in Italy, 43 Inches and a quarter; at Paris 
in France, 19 Inches; and at Lie in Flanders 24 Inches. 

It would A endleſs to reckon up the Seh, and other pro- 
digions Rains, taken notice of by Hiſtorians, and other Au- 
thors, as præternatural and ominous Accidents ; but if ſtrict- 
ly pried into, will be found owing to natural Cauſes : Of 
which, for the Reader's Satisfaction, I will give an Inſtance 
or two. A bloody Rain was imagined to have fallen in France, 
which put the country People into ſo great a Fright, that they 


left their Work in the Fields, and in great haſte flew to the 


neighbouring Houſes. Peire/c (then in the Neighbourhood) 
ſtrictly inquiring into the Cauſe, found it to be only red 
Drops coming from a ſort of Butterfly that flew about in 
great Numbers at that Time, as he concluded from ſeeing ſuch 


red Drops come from them; and becauſe theſe Drops were 


laid, Non ſuper edificia, non in devexis lapidum ſuperficiebus, ati 
debuerat contingere, ſi e carlo ſanguine Pluiget ; ſed in ſubcavis 


potius & in foraminibus.Acceſſit, quod parietes tis tinge- 


bantur, non qui in mediis oppidis, ſed qui agrorum vicini erant, 
neque ſecundim partes elatiores, ſed ad mediocrem ſolim altitu- 
dinem, quantam volitare Papiliones ſolent. Gaſſend. in vit. 
Peiresk. I. 2. p. 156. | Uo 


So Dr. Merret ſaith alſo, Pluvia Sanguinis guam certiſſime con- 


flat efſe tantum Inſectorum excrementa ; Pluvia Tritici nibil 


aliud efſe quàm Hederæ bacci feræ grana d Sturnis devorata excre- 


lague, comparanti liquidiſſimè patet. Pinax rerum, Qc. p. 220. 


The curious Wormins tells of the raining of Brimſtone, An. 
1646. Maij 16. Hic Hafniæ cùm ingenti pluvia tota urbs, on- 
neſque ita inundarentur plateæ, ut greſſus homi num impediret, 
Sulphureoque odore gerem inficeret, dilapfis aliguantulum aguis, 
quibuſdam in locis colligere licuit Sulphureum pulverem, cujus 
portionem ſervo, colore, odore, & aliis verum Sulphur ferentem. 
Mus. Worm. L. 1. Chap. r1. Sect. 1. | 
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And if to theſe Uſes, we ſhould add the Ori- 
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Rains, as ſome of the moſt eminent modern Philo- 
5 ſophers 


Together with the Rain we might take notice of other 


Meteors, particularly Snow; which altho' an irkſome Gueſt, 
yet hath its great Uſes, if all be true that the famous 7. Bar- 
tholin faith of it, who wrote a Book, De Nivis Uſa Medico. 
In which he ſhews of what great Uſe Snow is in fructifying 

the Earth, preſerving from the Plague, curing Fevers, Cho- 
licks, Head Aches, Tooth Aches, Sore Eyes, Pleuriſies, (for 
which Uſe, he faith, his Country-Women of Denmari keep 
Snow-water gathered in March) alſo in prolonging Life (of 
which he inltanceth in the Alpine Inhabitants, that live to 
a great Age) and preſerving dead Bodies ; Inſtances of which 
he gives in Perſons buried under the Snow in paſling the Alps, 
which are found uncorrupted in the Summer, when the Snow 
is melted ; which ſad Spectacle he himſelf was an Eye-Wit- 
neſs of. And at Spitzherg in Greenland, dead bodies remain 


entire and uncorrupted for thirty Years. And laſtly, con- 


cerning ſuch as are ſo preſerved when ſlain, he faith they 
remain in the ſame Poſture and Figure : Of which he gives 
this odd Example: Viſum id extra urbem noſtram [Hafniam] 
guum, 11 Feb. 1659. oppugnantes hoſtes repellerentur, magnaque 
rage occumberent ; alij enim rigidi iratum vultum oftendebant, 


_ oculos elates ; alij ore diducto ringentes, alij brachiis extenfis 
Gladium minari, alij alio fitu profirati jacebant. Barthol. de 


Uſa Niv. c. 12. 
But altho Snow be attended with the Effects here named, 


and others ſpecified by the learned Bartholin; yet this is not- 


to be attributed to any peculiar Virtue in the Snow, but ſome 
other Cauſe. Thus when it is ſaid to fru#ify the Earth, it 
doth ſo by guarding the Corn or other Vegetables againſt the 
intenſer Cold of the Air, eſpecially the cold piercing Winds; 
which the Husbandmen obſerve to be the moſt injurious to 
their Corn of all Weathers. So for Conſerving dead Bodies, it 
doth it by conſtipating ſuch Bodies, and preventing all ſuch 
Fermentations or internal Conflicts of their Particles, as would 

produce Corruption. | „ 
Such an Example as the preceding, is ſaid to have happened 
ſome years ago at Paris, in digging in a Celler for ſuppoſed 
hidden Treaſure; in which, after digging ſome Hours, the 
Maid going to call her Maſter, found them all in their digging 
Poſtures, but dead. This being noiſed abroad, brought in not 
only the People, but Magiſtrates alſo, who found them accord- 
ingly ; {/le gui ligone terram effoderat, & ſocius qui pald eſfoſſam 
terram removerat, ambo pedibus flabant, quaſi ſuo quiſque operi 
ixus incubuiſſet; auxer unius quaſi ab opera defeſſa in ſcamno, 
| | | ſolicito 
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ſophers have done, we ſhould have another In- 
{tance of the great Uſe and Benefit of that Meteor. 
And now, if we reflect upon this neceſſary Ap: 
pendage of the Terraqueous Globe, the Atmoſphere, 
and conſider the abſolute Neceſſity thereof to many 
Uſes of our Globe, and its great Convenience tothe 
Whole: And in a word, that it anſwereth all the 
Ends and Purpoſes that we can ſuppoſe there can be 
for ſuch an Appendage : who can but own this to be 
the Contrivance, the Work of the Great Creator ? 
Who would ever fay or imagine ſuch a body,ſo-dif- 
ferent from the Globe it ſerves, could be made by 
Chance, or be adapted ſo exactly to all thoſe fore- 
mentioned grand Ends, by any other Efficient than 
by the Power and Wiſdom of the infinite Go p! 
Who would not rather, from ſo noble a Work, 


readily 


3 f/olicito quodam vultu, ſedebat, inclinato in palmam mantls geni- 
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bus innitentis capite 3 puerulus laxatis braccis in margine exca- 
v,. fore defixis in terram oculis alvum exonerabat ; omnes in 
naturali fitu, carneæ tanquam ſtatue rigidi, apertis oculis & 


vultu vitam quaſi reſpirante, exanimes flabant. Dr. BERN. 
Conxes. Diſſert. Med Phyſ. p. 15. | 


The Doctor attributes all this to Cold; but I ſcarce think 
there could be Cold enough to do all this at Paris, and in a 
_ Cellar too. But his following Stories are not improbable, of 
Men and Cattle killed with Cold, that remained in the very 

ſame Poſture in which they died; of which he gives, from a 
Spaniſh Captain, this Inſtance, that happened two Years before, 
of a Soldier who unfortunately ſtraggled from his Compan 
that were foraging, and was killed with the Cold, but was 
thought to have fallen into the Enemies Hands. But ſoon after 
their Return to their Quarters, they ſaw their Comrade re- 
turning, fitting on Horſeback; and coming to congratulate 
him, found him dead, and that he had been brought thither in 
the ſame Poſture on Horſeback, notwithſtanding the jolting 
of the Horſe. 1bid. p. 18. 5 

b Of this Opinion was my late moſt ingenious and learned 
Friend, Mr. Ray, whoſe Reaſons ſee in his Phy/ico-Theolog. 
Diſcourſes, Diſc. 2. Ch. 2. p. 89, &c. So alſo my no leſs learn - 
ed and ingenious Friends, Dr, Halley, and the late Dr. Hook 3 
many of the French Virtuoſo's alſo, and divers other very conſi- 
derable Men before them, too many to be ſpecified here. 
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readily acknowledge the Workman, and as eaſily 
| conclude the Atmoſphere to be made by Gop,as an 
Inſtrument wrought by its Power, any Pneumatick 
Engine, to be contrived and made by Man ! 


2 


i. 


EH A F. W. 
Of LiGnT. 


HUS much for the firſt Thing miniſtring to 

the Terraqueous Globe, the Atmoſphere and 

its Meteors the next Appendage is Light. Con- 
cerning which, I have in my Survey of the Heavens * 
ſhewed what admirable Contrivances the infinitely 
wiſe Creator hath for the affording this noble, glo- 


rious, 


e An Polycletum quidem admirabimur fropter partium Statue 
condenientiam ac proportionem ? Naturam autem non modo 
non laudabimus, ſed omni etiam arte privatimus, quæ partiun 
proportionem non ſolum extrinſecus more Statuariorum, ſed in pro. 
undo etiam ſervavit ? Nonne & Polycletus ipſe Nature eſt imita- 
tor, in quibus ſaltem eam potuit imitari? Potuit auten in ſolis 
externis partibus, in quibus artem confideravit. With much more 
to the like Purpoſe. GALEN. de L.. Part. I. 17. c. 1. 

2 It is not worth while to enumerate the Opinions of the 
Ariſtotelians, Cartefians, and others, about the Nature of Light: 
Ariſtotle making it a Quality; Cartes a Pulſion, or Motion of 
the Globules of the ſecond Element. Vide Car Es Princip. p 3. 
Sect. 55, Sc. But with the Moderns, I take Light to conſiſt 
of material Particles, * from the Sun, and other lumi- 
nous Bodies, not inſtantaneouſly, but in Time, according to 

the Notes following in this Chapter. But not to inſiſt upon 

other Arguments for the Proof of it, our noble Founder hath 
proved the Materiality oſ Light and Heat, from actual Experi- 
ments on Silver, Copper, Tin, Lead, Spelter, Iron, Tute- 
nage, and other Bodies, expoſed (both naked and cloſely ſhut 
up) to the Fire: All which were conſtantly found to receive an 
Increment of Weight. I wiſh he could have met with a fa- 
vourable Seaſon to have tried his Experiments with the Sun- 
Beams as he intended. Vide BoyLe's Exp. to make Fire and 
Flame ponderable. | En 

b Aſtro- Theol. Book vii. 


And 


Cu Ap. IV. Of Lienr. * 


rious, and comfortable Benefit to other Globes, as 
well as ours; the Proviſion he hath made by Moons, 
as well as by the Sun, for the Communication of it. 
And now let us briefly conſider the great Neceſ- 
fity and Uſe thereof to all our animal World, And 
this we ſhall find to be little leſs than the very Life 
and Pleaſure of all thoſe Creatures. For what Be- 
nefit would Life be of, what Pleaſure, what Com- 
fort would it be for us to live in perpetual Dark- 
EZ neſs? How could we provide ourſelves with Food 
and Neceſſaries? How could we go about the leaſt 
= Buſineſs, correſpond with one another, or be of any 
Uſe in the World, or any Creatures be the fame to j 
us, without Light, and thoſe admirable Organs of | 
the Body, which the great Creator hath adapted to | 
the Perception of that great Benefit ? IE | 
But now by the help of this admirable, this firſt. 
made , becauſe moſt neceſſary, Creature of Gp; | 
by this, I fay, all the animal World is enabled to + 1 
go here and there, as their Occaſions call; they can 
tranſact their Buſineſs by Day, and refreſh and re- 
cruit themſelves by Night, with Reſt and Sleep, 
They'can with Admiration and Pleaſure, behold the 
glorious Works of Gop; they can view the Glories 
of the Heavens, and ſee the Beauties of the flow 
Fields, the gay Attire of the feather*d Tribe, the 
exquiſite Garniture of many Quadrupeds, Inſet, 
and other Creatures; they can take in the delight- 
ſome Landſkips of divers Countries and Places; ; 
they can with Admiration ſee the Great Creator's 
wonderful Art and Contrivance in the Parts of Ani- 
mals and Vegetables: And, in a word, behold the 
Harmony of this lower World, and of the Globes 
above, and ſurvey Gop's exquiſite Workmanſhip 
| in every Creature. To 


© And God ſaid, Let there be Light, and dere was Light. 
Gen. i. 3. 
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To all which I might add the Improvements 
which the Sagacity of Men hath made of this noble 
Creature of Gop, by the Refractions and Reflections 
of Glaſſes. But it would be endleſs to enumerate 
all its particular Uſes and Benefits to our World. 

But before I leave this Point, there are two Things 
concerning Light, which will deſerve an eſpecial 
Remark ; and that is, its ſwift and almoſt inſtanta- 
neous Motion, and its vaſt Extenſion. 
I. It is a very great Act of the Providence of 

Gop, that ſo great a Benefit as Light is, is not 
long in its Paſſage from Place to Place. For was 
the Motion thereof no ſwifter than the Motion of 
the ſwifteſt Bodies on Earth, ſuch as of a Bullet 
out of a great Gun; or even of a Sound 4 (which 
is the ſwifteſt Motion we have next to Light) in this 
Caſe Light would take up, in its Progreſs from 
the Sun to us, above Thirty-two Years, at the 
Rate of the. firſt; and above ſeventeen Years, at 
the Rate of the latter Motion. Wo, 

The Inconveniencies of which would be, its 
Energy and Vigor would be greatly cooled and 
V | abated ; 


4 Tt may not be ungrateful to the Curious, to take Notice 
of the Velocity of theſe two Things. ; ; 
According to the Obſervations of Merſennus, a Bullet ſhot 
out of a great Gun, flies 92 Fathom in a Second of Time 
Vide Merſen. Baliſt.) which is equal to 589 Engliſh Feet and a 

alf; and, according to the Computation of Mr. Huygens, it 
would be 25 Years in paſſing from the Earth to the Sun. But 
according to my own Obſervations made with one of her late 
Majeſty's Sakers, and a very accurate Pendylum- Chronometer, 
a Bullet at its. firſt Diſcharge, flies 510 Yards in five half Se- 
conds, which is a Mile in a little above 17 half Seconds. And 
allowing the Sun's Diſtance to be, as in the next Note, a Bullet 
would be 32 Years and a half in fly ing, with its utmoſt Velocity, 
to the Sun. : 5 

As to the Velocity of Sounds, ſee Book iv. Chap. 3. Note 28. 
according to which Rate there mentioned, a Sound would be 
near 17 Years anda half in flying as far as the Diſtance is from 
the Earth to the Sun. Confer here the Experiments of the 
Acad. del Ciment. p. 140, SW. e Mr. 


FE be 
e 


„ 
Po 


Cu Ar. IV. Of Licur. £9 


abated ; its Rays would be leſs penetrant ; and 
Darkneſs would with greater Difficulty and much 
Sluggiſhneſs, be diſſipated, eſpecially by the fainter 
Lights of our ſublunary, luminous Bodies. But paſ- 
ſing with ſuch prodigious Velocity, with nearly the 
inſtantaneous Swiftneſs of almoſt two hundred thou- 
ſand Engliſh Miles in one Second of Time, © or 
(which is the ſame Thing) being but about ſeven 
or eight Minutes of an Hour in coming from the 


Sun to us, therefore with all Security and Speed, 
we receive the kindly Effects and Influences of that 


noble and uſeful Creature of Gop. 
2. Another Thing of great Conſideration about 


Light is, its vaſt Expanſion, its almoſt incompre- 
henſible and inconceivable Extenſion, which, as a 


late 


© Mr. Romtr”s ingenious Hypotheſis about the Velocity of 
Light, hath been eſtabliſhed by the Royal Academy, and in the 


Obſervatory, for eightYears, as our Phil. Tranſ. N® 136. obſerve 


from the Fourn. des Sgavans; our moſt eminent Aſtronomers 
alſo in England admit it: But Dr. Hook thinks with Monſieur 
Cartes, the Motion of Light inſtantaneous, Hook's Po. Works, 
Page 77. And this he endeavours to explain, Page 130, c. 
What Mr. Romer's Hypotheſis is, may be ſeen in the Phil. 
Tranſat. before-cited: As alſo in the before-mentioned Sir 
Jſaac Newton's Opticks, Light is propagated from luminous Bo- 


dies in Time, and ſpends about ſeven or eight Minutes of an Hour 


in paſſing from the Sun to the Earth. This was firſt abjJerved by 
Romer, and then by others, by means of the Eclipſes of the Sa- 
tellites of Jupiter. For theſe Eclipſes, when the Earth is between 
the Sun and Jupiter, happen about ſeven or eight Minutes ſooner 
than they ought to do by the Tables; and when the Earth is beyond 
the Sun, they happen about ſeven or eight Minutes later than they 
ought todo: The Reaſon being, that the Light of the Satellites 
hath farther to go in the latter Caſe than in the former, by the 
Diameter of the Earth's Orbit. NewT. Opt. L. 2. Part 3. 


ä 


Now foraſmuch as the Diſtance between the Sun and the 
Earth (according to the Computations in my Afro-Theology, 
B. i. Ch. 3. Note 2.) is $6,051,398 Engliſh Miles; therefore, 
at the Rate of 7 Minutes and a half, or 450 Seconds, in paſſing 


from the Sun, Light will be found to fly above 191,225 Miles 


in one Second of Time. 
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late ingenious Author * faith, is as boundleſs and 


4 


unlimited as the Univerſe itſelf, or the Expan- 
c ſum of all material Beings: The Vaſtneſs of 
<< which is ſo great, that it exceeds the Compre- 
henſions of Man's Underſtanding. Inſomuch, 
< that very many have aſſerted it abſolutely infinite, 
te and without any Limits or Bounds.” 

And that this noble Creature of Gop 1s of this 
Extent, ö is manifeſt from our ſeeing ſome of the 
fartheſt diſtant, Objects, the Heavenly Bodies, ſome 

| with 


A A 


f Dr. Hook's Poſthumous Works. Lect. of Light, p. 76. 

s For the Proof this vaſt Extent of Light, I ſhall take the 
Computation of the ſame Great Man, pag. 77. If, faith he, 
ze conſider firſt, the vaſt Diſtance betzten us and the Sun, 
which from the beſt and lateſt Obſervations in Aſtronomy, is judged 
to be about io, ooo Diameters of the Earth, each of which is about 
7925 Engliſh Miles; therefore the Sun's Diftance is 7, 925, ooo 
Miles; and if we conſider, that, according to the Obſervations, 
which I publiſhed to prove the Mot ion of the Earth [which were 
Obſervations of the Parallax of ſome of the fixed Stars in the 
Head of Draco, made in 1699] the whole Diameter of the Orb, 
vix. 20,000, made the Subtenſe of but ans Minute to one of the 


x d Stars, which cannot therefore be leſs aiftant than 3438 Dia- 


meters of this great Orb, and conſequently 68,760,000 Diameters 

of the Earth: And if this Star be one of the neareſt, and that the 
Stars that are of one Degree leſſer in Magnitude, (J mean not of 
the ſecond Magnitude, becauſe there may be many Degrees between 
the firſt and ſecond ) be as much farther ; and another Sort yet 
ſmaller be three Times as far; and a fourth four Times as far, 
and ſo onward, poſſibly to ſome 100 Degrees of Magnitude, ſuch 
as may be diſcovered by longer and longer Teleſcopes, that they may 
be 100 Times as far; then certainly this material Expanſion, a 
Part of which we are, muſt be ſo great, that 'twill infinitely ex- 
ceed our ſhallow Conceptions to imagine. Now, by what I laßt 
mentioned, it is evident, that Light extends itſelf to the uineſt 


imaginable Paris, and by the Help of Teleſcopes, we colleft the 


Rays, and make them ſenſible to the Eye, which are emitted from 
fome of the almoſt inconceivably remote Objetts, &C.mmm Nor is 
it only the great Body of the Sun, or the vaſt Bodies 75 the fix'd 
Stars, that are thus able to diſperſe the Light thro) the vaſt Ex- 
panſum of the Univerſe ; but the ſmalleſt Spark of a lucid Body 


muſt do the very ſame Thing, even the ſmalleſt Globule ftruck from 


a Steel by a Flint, &c. 
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with our naked Eye, ſome with the Help of Op- 
tical Inſtruments, and others in all Probability far- 
ther and farther, with better and better Inſtru- 
ments: And had we Inſtruments of Power equiva- 
lent to the Extent of Light, the luminous Bodies 


of the utmoſt Parts of the Univerſe, would, for the 


ſame Reaſon, be vilible too. 

Now as Light is of greateſt Uſe to impower us 
to ſee Objects at all, fo the Extenſion thereof is no 
leſs uſeful to enable us to ſee Objects afar off. By 
which Means we are afforded a Ken of thoſe many 
glorious Works of the infinite Creator, viſible in 


the Heavens, and can improve them to ſome of the 


nobleſt Sciences, and moſt excellent Ules of our 
own Globe. 122 5 


. 
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CHAP. V. 
Of GRAvITY. 


HE laſt Thing ſubſervient to our Globe, 
that I ſhall take Notice of, is Gravity *; or, 


5 


that Tendency which Bodies have to the Centre of 
the Earth. i In 


That there is ſuch a Thing as Gravity, is manifeſt from 
its Effects here upon Earth; and that the heavenly Bodies at- 
tract or gravitate to one another, when placed at due Diſtan- 
ces, is made highly probable by Sir J/aac Newton. This at- 
tractive, or gravitating Power, I take to be congenial to Mat- 
ter, and imprinted on all the Matter of the Univerſe by the 
Creator's Fiat at the Creation. What the Cau/e of it is, the 
Newtonian Philoſophy doth not pretend to determine for want 
of Phznomena, upon which Foundation it is that that Philo- 
ſophy is grounded, and not upon chimerical and uncertain Hy- 


potheſes: But whatever the Cauſe is, that Cauſe penetrates 


even to the Centres of the Sun and Planets, without any Diminu- 
tion of its Virtue; and it acteth not according to the ſuper ficies of 
Bodies (as Mechanical Cauſes do) but in Proportion to the Quan- 
rity of their ſolid Matter : And laſtly, it a#eth all round it at 
immenſe Diſtances, decreaſing in duplicate Proportion ta thoſe 


Diſtan- 


In my Aftro-Theology, Book vi. Chap. 2. J have 


ſhewn of what abſolute Neceſſity, and what a 


noble 


Diſtances, as Sir Jſaac Newton faith, Princip. Pag. ult. What 
uſeful Deductions, and what a rational Philoſophy, have been 
drawn from hence, may be ſeen in the ſame Book. 

This Attraction, or Gravity, as its Force is in a certain Pro- 
portion, ſo makes the Deſcent of Bodies to be at a certain 
Rate. And was it not for the Reſiſtance of the Medium, all 
Bodies would deſcend to the Earth at the ſame Rate; the 
lighteſt Down, as ſwiftly as the heavieſt Mineral: As is mani- 
feſt in the Air-Pamp, in which the lightelt Feather, Duſt, c. 
and a Piece of Lead, drop down ſeemingly in the ſame Time, 
from the Top to the Bottom of a tall exhauſted Receiver. 


The Rate of the Deſcent of heavy Bodies, according to 


Galilzo, Mr. Huygens, and Dr. Halley (after them) is 16 Feet 
one Inch in one Second of Time; and in more Seconds, as the 
Squares of thoſe Times. But in ſome accurate Experiments 
made in St. Paul's Dome, June 9, 1710, at the Height of 
220 Feet, the Deſcent was ſcarcely 14 Feet in the firſt Se- 
cond. The Experiments were made in the Preſence of 


ſome very conſiderable Members of the Royal Society, by 


Mr. Hawksbee, their Operator, with Glaſs, hollow Balls, ſome 


empty, ſome filled wizh Quick-filver, the Barometer at 297, 


the Thermometer 60 Degrees above Freezing. 'The Weight 
of the Balls, their Diameters, and time of the Deſcent is in this 


Table. 5 

Balls filled with Quickſilver. | 3 Empty Ball. 
Weight. ] Diameter. | Time. Weight. | Diameter. 4... Time-... | 
Grians.|'Tenth Inch. |Halt Seconds] Grains. | Inch. | Tenth. Half Seconds 


„„ 310 5 1 | 17 
993 | 8 8 leſs. || 642 6-1 8} 10 
| 866 | 8 8 599 5 1 | 16 


808 | 7 & half] 8 483 5 nearly. | 17 
784 | 7 & half] 8 more. || 641 


The Reaſon why the heavy full Balls fell in half the Time 
of the hollow ones, was the Reſiſtance of the Air : Which 
Reſiſtance is very ingeniouſly and accurately aſſigned by 
Dr. Wallis, in Philoſ. Tranſ. N 186. And the Cauſe of the 
Reſiſtance of all Fluids (as Sir 1/aac Newton, Op. Q. 20) is 


partly from the Friction of the Parts of the Fluid, partly from 


the Inertia thereof. The Reſiſtance a ſpherical Body meets 
with from Friction, is as the right Angle under the Dann, 
| _ | | an 


— —— — 


747 | 7 & half] 8 more. 515 5 nearly. | 16& half | 
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CAP. V. 
noble Contrivance this of Gravity is, ſor keeping 
the ſevera] Globes of the Univerſe from ſhattering 


to Pieces, as they evidently muſt do in a little Time, 


by their ſwift Rotation round their own Axis 4. 
The Terraqueous Globe particularly, which circum- 
volves at the rate of above 1000 Miles an Hour e, 


would | 


and the Velocity of the moving Body: And the Reſiſtance from 
the Vis inertiæ, is as the Square of that Product. | 

For a farther Account of the Properties and Proportions, &c. 
of Gravity, in the Fall or Projection of Bodies, I ſhall refer 
to the larger Accounts of Galilæus, Jorricellius, Huygens, 


Sir I/aac Newton, &c. or to the ſhorter Accounts of Dr. Halley, 


in Philoſophb. Tranſat. abridged by Mr. Lowthorp, Vol. I. p. 561. 
or Dr. Clarke, in his Notes on Robau/t, Phyſ. 2. c. 28.3. 13. 


16. And for the Reſiſtance of Fluids, I refer to Dr. Wallis, 


before cited, and the 4#. Erudit. Lip/. May 1693, where 
there is a Way to find the Force of Mediums upon Bodies of 
different Figures. En | 

b That the Heavenly Bodies move round their own Axis, 
is, beyond all Doubt, manifeſt to our Eye, in ſome of them, 
from the Spots viſible on them. The Spots on the Sun (eaſily 
viſible with an ordinary Glaſs) do manifeſt him to revolve 
round his own Axis in about 25 Days and aquarter. The Spots 
on Jupiter and Mars prove thoſe two Planets to revolve alſo 
from Eaſt to Weſt, as Dr. Hook diſcovered in 1664, and 1665. 
And Venus alſo (altho' near the ſtrong Rays of the Sun) hath, 
from ſome Spots, been diſcovered by Mr. Caſini, in 1666, and 


1667, to have a manifeſt Rotation. Yide Lowthorp's Abridg. 
Vol. I. p. 382, and 423, 425. And ſuch Uniformity hath the 


Creator obſerved in the Works of Nature, that what is obſer- 
vable in one, is generally to be found in all others of the ſame 


Kind. So that fince *tis manifeſt the Sun, and three of his 


Planets whirl round, it is very reaſonable to conclude all the 
reſt do ſo too; yea, every Globe of the Univerſe. 

© 'The Earth's Circumference being 25,031 Miles and half 
(according to Brook ii. Chap. 2. Note a,) if we divide that into 
24 Hours, we ſhall find the Motion of the Earth to be near 


1043 Miles in an Hour. Which, by the by, is a far more 


reaſonable and leſs rapid Rate, than that of the Sun would 
be, if we ſuppoſe the Earth to ſtand ſtill, and the Sun to 
move round the Earth. For according to the Proportions in 
Note ©, of the preceding Chapter, the Circumference of the 
Magnus Orbis is 540, 686, 225 Engliſh Miles, which divided by 
24 Hours, gives 22,528,304 — in an Hour. But — 

| this 
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would by the centrifugal Force of that Motion, be 
ſoon diſſipated and ſpirtled into the circumambient 
Space, was it not kept together by this noble Con- 
trivance of the Creator, thisnatural inherent Power, 
namely, the Power of Attraction or Gravity. 
And as by this Power our Globe is defended 
againſt Diſſipation, ſo all its Parts are kept in their 
proper Place and Order. All material Things do 
naturally gravitate thereto, and unite themſelves 
therewith, and ſo preſerve its Bulk entire“. And 
| the fleeting Waters, the moſt unruly of all its Parts, 
\ do by this Means keep their conſtant AEquipoiſe in 
' the Globe e, and remain in hat Place which the 
| Pſalmiſt ſaith, God hath founded for them ; a Bound 
| he had ſet, which they might not paſs , that they turn not 
| again to cover the Earth, Pſal. civ. 8, 9. So, that 
| even 1n a natural Way, by virtue of this excellent 
|  Contrivance of the Creator, the Obſervation of the 


| Pſalmiſt is perpetually fulfilled, P/al. Ixxxix. 9. 

| | Thou ruleſt the raging of the Sea; when the Waves 
| thereof ariſe, thou ſtilleſt them, 

To theſe, and an hundred other Uſes of Gra- 

vity that I might have named, I ſhall only juſt 

mention another Thing owing to it, and that is Le- 

__ oly 


| 

| 

| this to the Rapidity of the fix'd Stars, if we ſuppoſe them, not 
| the Earth, to move? Which is a good Argument for the Earth's 
| 

| 


K Motion. 

| d Nihil majus, quam quid ita flabilis eft Mundus, atque ita 
cohæret ad permanendum, ut nihil ne excogitari quidem poſſit ap- 
tius. Ones enim partes ejus undique medium locum capeſſentes, 
nituntur equaliter : maxim? autem corpora inter ſe junta perma- 
nent, cùm quodam quaſi vinculo circumdata colligantur: quod 

facit ea natura, que per omnem mundum omnia Mente, & Ra- 
tione conficiens, funditur, & ad medium rapit, & convertit 
extrema. Cic. de Nat. Deor. I. 2. c. 45. | 

© Eadem ratione Mare, cim ſupra terram fit, medium tamen 
terre locum -expetens, conglobatur undigue ægualiter, neque te- 
gundat unguam, neque effunditur. Idem paulo poſt. —— 
| | a 
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vityf, that, whereby what we call light Bodies 
ſwim, a Thing no leſs uſeful to the World than its 


oppoſite, Gravity, is in many Reſpects, to divers 


Tribes of Animals, but particularly ſerviceable to 
the raiſing up of Vapours s, and to their Convey- 
ance about the World; 1 
And 


f That there is no ſuch Thing as poftive Levity, but that 
Levity is only a leſs Gravity, is abundantly maniſeſted by the 
acute Szign. ALPH. BoRELLI de Mot. d Grav. pend. cap. 4. 
See alſo the Annotations of the learned and ingenious Dr. 
CLARKE on Robaulti Phyſ. p. 1. c. 16. Note 3. Alſo the Ex- 
periments of the Acad. del Cimento, p. 118, c. Dr. WaL- 
L1s's Diſcourſe of Gravity and Gravitation before the Royal So- 
ciety, Nov. 12. 1674. p. 28, Ce. 

8 | have before in Noten, Chap. 3. ſhewn what Vapours are, 
and how they are raiſed. 'That which I ſhall here note, is their 
Quantity: Concerning which, the before-commended Dr. 


Halley hath given us ſome curious Experiments in our Phils/oph. 


Tranſat. which may be met with together in Mr. Lowthorp's 


Abriag. Vol. II. p. 108, and 126. Mr. Sedileau alſo at Paris 
obſerved it for near three Years. By all their Obſervations it 


appears, that in the Witter Months the Evaporations are leaſt; 
and greatelt in Summer, and moſt of all in windy Weather. 
And by Monſ. Sedileau's Obſervations it appears, that what is 
raiſed in Vapours, exceeds that which falleth in Rain. In the 
ſeven laſt Months of the Year 1688, the Evaporations a- 
mounted to 22 Inches 5 Lines; but the Rain only 10 Inches 
6 Lines one Third: In 1689, the Evaporations were 32 


Inches 10 Lines and a half; but the Rain 18 Inches 1 Line: In 
1690, the Evaporations 32 Inches 11 Lines; the Rain 2c 


Inches one Third of a Line. Vide Mem. di Math. Phyſ. An. 
1692, p. 25. | 0 
If it be demanded, What becomes of the Overplus of Ex- 


halations that deſcend not in Rain? I anſwer, They are partly 
tumbled down and ſpent by the Winds, and partly deſcend in 


Dews, which amount to a greater Quantity than is commonly 
imagined. Dr. Halley found the Deſcent of Vapours in Dew fo 
prodigious at St. He/ena, that he makes no Doubt to attribute 
the Origin of Fountains thereto. And I myſelf have ſeen in 
a ſtil, cool Evening, large thick Clouds hanging, without any 
Motion, in the Air, which in two or three Hours Time have 
been melted down by Degrees, by the cold of the Evening, 
jo that not any the leaſt Remains of them have been left. 
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And now from this tranſient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have ſo manifeſt a Sam- 
ple of the Wiſdom, Power, and Goodneſs of the 
infinite Creator, that it is eaſy to imagine the whole 
Fabrick is of a Piece, the Work of, at leaſt, a skil- 
ful Artiſt, A Man that ſhould meet with a Palace h 
beſet with pleaſant Gardens, adorned with ſtately 
Avenues, furniſhed with well-contrived Aqueducts, 
Caſcades, and all other Appendages conducing to 
Convenience or Pleaſure, would eaſily imagine, that 
proportionable Architecture and Magnificence were 
within: But we ſhould conclude the Man was out 
of his Wits that ſhould aſſert and plead, that all 
was the Work of Chance, or other than of ſome 
wiſe and skilful Hand. And ſo when we ſurvey 
the bare Outworks of this our Globe, when we ſee 
fo vaſt a Body, accouter'd with ſo noble a Furni- 
ture of Air, Light, and Gravity; with every 
thing, in ſhort, that 1s neceſſary to che Preſerva- 
tion and Security of the Globe itſelf, or that con- 
duceth to the Life, Health, and Happineſs, to the 
Propagation and Increaſe of all the prodigious Va- 
riety of Creatures the Globe is ſtocked with; when 
we fee nothing wanting, nothing redundant or fri- 
volous, nothing botching or 1ll-made, but that 
every thing, even in the very Appendages alone, 
exactly anſwereth all its Ends and Occaſions : What 
elſe can be concluded, but that all was made with 
manifeſt Deſign, and that all the whole Structure is 
the Work of ſome intelligent Being ; ſome Artiſt, 
of Power and Skill-equivalent to ſuch a Work ? 


| K See Zoo ii. Chap. 3. Note ©, 


BOOK 


BOOK UL 
Of the TErRRAQUEOUS GLOBE itſelf 


in General. 


N the foregoing Book having diſpatch- 
ed the Outworks, let us take a Sur- 
vey of the principal Fabrick ; viz. the 
Terraqueous Globe itſelf 3 a moſt ſtu- 


ker , than every curious, complete Work doth its 
Workman. Let us caſt our Eyes here and there, 
let us ranſack all the Globe, let us with the great- 


eſt Accuracy inſpect every Part thereof, ſearch 


out the inmoſt Secrets of any of the Creatures, 
let us examine them with all our Gauges, mea- 
ſure them with our niceſt Rules, pry into them 
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: Licet——oculis guodammodo contemplari pulchritudinem 
earum rerum, quas Diving Providentia dicimus conſtitutas. Ac 
principio Terra univerſa cernatur, lacata in media mundi ſede, ſo- 
lida, & globoſa veſtita floribus, herbis, arboribus, frug ibus. 
Quorum omnium incredibilis multitudo, inſatiabili varietate di- 
= /inguitur. Adde huc Fontium gelidas perennitates, liguores per- 
= /ucidos Amnium, Riparum veſtitus viridiſſimos, Speluncarum con- 
= cavas altitudines, Saxorum aſperitates, impendentium Montium 
altitudines, immenſitateſque Camporum : Adde etiam reconditas 
Auri—venas _2ue vero, & quam varia genera Beſtiarum? 
—Nui Volucrum lapſus, atque cantus? Qui Pecudum paſtus? 
Vid de Hominum genere dicam? Qui quaſi cuitores terræ 
conſtituti, Sc. -A fi, ut animis, fic oculis videre paſſemus, 
nemo cunftam intuens terram, de Divina Ratione dubitaret. Cic. 


| 4 Nat. Deor. J. 2. c. 39. 


wt =) pendous Work in every Particu- 
har of it, which doth no leſs aggrandize its Ma- 
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with our Microſcopes, and moſt exquiſite Inſtru- 
ments b, ſtill we find them to bear Teſtimony to 
their infinite Workman; and that they exceed all 
human Skill ſo far, as that the moſt exquiſite 
Copies and Imitations of the beſt Artiſts, are no 
other than rude bungling Pieces to them. And fo 
far a e we from being able to eſpy any Defe& or 
Fault in them, that the better we know them, the 
more we admire them; and the further we ſee into 
them, the more exquiſite we find them to be. 
And for a Demonſtration of this, I ſhall, 
I. Take a general Proſpect of the Terraqueous 

Globe. | 
II. Survey its Particulars 

I. The Things which will fall under a general 
Proſpect of the Globe, will be its Figure, Bulk, Mo- 
tion, Place, Diſtribution into Earth and Waters, and 
the great Variety of all Things upon it, and in it. 


Þ I cannot here omit the Obſervations that have been made in 
theſe latter Times, fince we have had the Uſe and Improvement 
of the Microſcope, concerning the great Difference, which ly 
the Help of that, doth appear betwixt Natural and Artificial 
Things. Whatever is natural, doth by that appear adorned with 

all imaginable Elegance and Beauiy. Whereas the moſt cu- 
rious Works of Art, the ſharpeſt, fineſt Needle, doth appear as 
Blunt, rough Bar of Iron, coming from the Furnace, or tht 
Forge. The moſt accurate Engravings or Emboſſments ſeem ſuth 
rude, bungling, deformed Works, as if they had been done with 
a Mattock, or a Trowel. So vaſt a Difference is there betwixt 
the Skill of Nature, and the Rudeneſs and Imperfect ion of Ari. 
Biſbop WIL x. Nat. Rel. I. 1. c. 6. 5 


US 


CHAP. LE 
Of the Figure of the Terraqueous Globe. 
THIS I ſuppoſe I may take for granted to be 
Spherical, or nearly ſo a. And this mult be 


allowed to be the moſt commodious, apt Figure for 
a World, on many Accounts; as it is moſt capa- 


cious, as its Surface is equi-diſtant from the Centre, 


not 


* Altho' the Terraqueous Globe be of an Orbicular Figure, 


. | yet it is not ſtrictly ſo, 1. On account of its Hills and Vallies. 


But theſe are inconſiderable to the Earth's Semi- diameter; for 


they are but as the Duſt upon a common Globe. But, 2. Our 


modern Aſtronomers aſſign a much greater Variation from a 


globous Form, namely, that of a prolate Sphzroid, making the 
Polar about 34 Miles ſhorter than the Equatorial Diameter. 
The Cauſe of which they make to be the centrifugal Force of 


the diurnal Rotation of the Globe. 

This Figure they imagine is in Jupiter, his Polar being to 
his Equatorial Diameter, as 39 three fifths to 40 three fifths. 
But whether it be ſo or no, I confeſs I could never perceive, 
altho' I have often viewed that Planet through very good, and 
long Glaſſes, particularly a tolerable good one of 72 Feet in 
my Hands: And although by reaſon of cloudy Weather, and 


lat preſent) Fupiter's Proximity to the Sun, I have not been of 


late able to take a Review of that Planet; yet Saturn (lo far 
as his Ring would permit) and Mars appear perfectly round, 
through Mr. Huygens's long Glaſs of 126 Feet, which by Will 
he bequeathed, with its whole Apparatus, to our Roya/ Society, 
by whoſe Favour it is now in my Hands. And moreover, I 


believe it difficult, next to impoſhble, to meaſure the two Dia- 
meters to a 40th Part, by reaſon of the Smallneſs of [Zupiter's 
apparent Diameter, and by reaſon he is moving all the Time of 


meaſuring him. 


/ REC 
As to what is alledged from lengthening the Pendulums of 
Clocks to make them keep the ſame Time under the Equator, 


as they do in our Climes ; I have ſhewn from the like Varia- 


tions in the Air-Pump, that this may ariſe from the Rarity of 


the Air there, more than here. Vide Phil. Tranſ. No 294. But 


if the Degrees of a Meridian grow larger, the more we go to- 


wards the Line (as Mr. Ca/ini affirms they do, by an 8ooth 


4 Part 
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not only of the Globe, but at leaſt (nearly) of Gra- 
vity and Motion too, and as ſome have thought, 


of the central Heat and Waters. But theſe, and 


divers other Things I ſhall paſs over, and inſiſt on- 
ly upon two or three other Benefits of this globous 
Figure of the Earth and Waters. 

1. This Figure is the moſt commodious in regard 
of Heat, and I may add of Light alſo in ſome mea- 
ſure: For by this means, thoſe two great Benefits 
are uniformly and equally imparted to the World : 
They come harmoniouſly and gradually on, and as 
gradually go off again. So that the daily and year- 
ly Returns of Light and Darkneſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman-like 
(we may ſay) which they would not be, eſpecially 
the former, if the Maſs of Earth and Waters were 
(as ſome fancied b it) a large Plain; or as _ 

| SET 5 


Part in every Degree, in Phil. Tran/. Ne 278.) then there is 


great Reaſon to conclude in behalf of this Spheroidal Form. 


The natural Cauſe of this Sphericity of our Globe, is (ac- 


cording to Sir J/aac Newton's Principles) that Attract ion which 
the infinite Creator hath ſtamp'd on all the Matter of the Uni- 
verſe, whereby all Bodies, and all the Parts of Bodies, mutu- 
ally attract themſelves, and one another. By which Means, as 
all the Parts of Bodies tend naturally to their Center, ſo they all 
betake themſelves to a globous Figure, unleſs ſome other more 
prevalent Cauſe interpoſe. Thus Drops of Quickfilver put on 
a ſpherical Form, the Parts thereof ſtrongly attracting one ano- 
ther. So Drops of Water have the ſame Form, when falling in 
the Air ; but the Hemiſpherical only when they lie on a hard 
Body, by reaſon their Gravity doth ſo far over-power their ſelf- 
attracting Power, as to take off one half of their Sphericity. 
This Figure is commonly attributed to the Preſſure of the cir- 
cumambient Air : But that this can't be the Cauſe, is manifeſt 
from the Air-Pump; the Caſe being the very ſame in an ex- 
hauſted Receiver, as in the open Air, and not any the leaſt Al- 
teration of the Figure that I could perceive, in all the Trials I 
have made. 
d It would be frivolous, as well as endleſs, to reckon up the 
various Opinions of the Ancients about the Figure of the Ter- 
raqueous Globe; ſome of them may be ſeen in VAREN, Geogr. 
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CAP. I. Terraqueous GLoBE. 41 


like a large Hill in the midſt of the Ocean; or of 
1 multangular Figure; or ſuch like. 
2. This Figure is admirably adapted to the com- 


modious and equal Diſtribution of the Waters in 


the Globe. For ſince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt Place; therefore, if 
the Maſs of the Earth was cubick, priſmatick, 
or any other angular Figure, it would follow, that 
one (too vaſt a Part) would be drowned, and a- 
nother be too dry. But being thus orbicular, the 
Waters are equally and commodiouſly diſtributed 
here and there, according as the Divine Provi- 
dence ſaw moſt fit; of which I ſhall take Notice 
by and by. 55 

3. The orbicular Figure of our Globe is far the 
moſt beneficial to the Winds and Motions of the 
Atmoſphere: It is not to be doubted, if the Earth 


was of ſome other, or indeed any other Figure, but 


that the Currents of Air would be much retarded, if 
not wholly ſtopped. We find by Experience, what 


Influence large and high Mountains, Bays, Capes, 


and Head-lands have upon the Winds; how they 
ſtop ſome, retard many, and divert and change 
(near the Shores) even the general and conſtant 

: | Winds, 


J. 1. c. 3. init. or Fohnſton's Thaumat. c. 3. Artic. 3. But among 


the Variety of Opinions, one of the principal was, That 


the viſible Horizon was the Bounds of the Earth, and the 
Ocean the Bounds of the Horizon; that the Heavens and 
Earth above this Ocean, was the whole viſible Univerſe; and 
that all beneath the Ocean was Hades, or the inviſible World. 
Hence, when the Sun ſet, he was ſaid, Tingere ſe Oceano; 
and when any went to Hades, they muſt firſt paſs the Ocean, 
Of this Opinion were not only the ancient Poets, and other 
among the Heathens, but ſome of the Chriſtian Fathers too, 
particularly Lactantius, St. Auguſtine, and others, who thought 


their Opinion was favour'd by the Pfalmiſt, in P/a/ xxiv. 2. 


and exxxvi. 6, See Biſhop Uſher's Anſwer 16 a Feſ. Chall. 
p. 366, c. | 5 7 
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Winds ©, that blow round the Globe in the Tor- 
rid Zone. And therefore, ſince this is the Effect of 
ſuch little Excreſcences, which have but little Pro. 
portion to our Globe, what would be the Conſe- 
quences of much vaſter Angles, which would equal 
a Quarter, Tenth, or but an hundredth Part of the 
Globe's Radius? Certainly theſe muſt be ſuch a 
Barricade, as would greatly annoy, or rather abſo- 
lutely ſtop, the Currents of the Atmoſphere, and 
thereby deprive the World of thoſe ſalutiferous 
Gales that I have ſaid keep it ſweet and clean. 

Thus the Figure of our Globe doth manifeſt it 
to be a Work of Contrivance, inaſmuch as it is of 
the moſt commodious Figure; and all others would 
be liable to great and evident Inconveniences. 


Neither do theſe conſtant Trade-Winds uſually blow near 
the Shore, but only on the Ocean, at leaſt 30 or forty Leagues 
off at Sea, clear from any Land; eſpecially on the Wess Coaſt, 
or Side of any Continent: For indeed on the Eaſt Side, the Es- 
ſerly Wind being the true Trade- Wind, blows almoſt home to 
the Shore, ſo near as to receive a Check from the Land-Wind. 
Dampier's Winds, Chap. I. = 

And not only the general Trade- Winds, but alſo the conſtant 


coaſting Trade- Minds, are in like manner affected by the 


Lands. Thus, for Inſtance, on the Coatt of Angola and Pe. 
ru. But this, faith the curious Captain Dampier, the Res- 
der muſt take Notice of, That the Trade-MWinds that bla 
on any Coaſt, except the North Coaſt of Africa, whether they 
are conſtant, and blow all the Near, or whether they are ſhift- 
ing Winds, do never blow right in on the Shore, nor right a- 
long Shore, but go ſlanting, making an acute Angle of aboul 
22 Degrees. Therefore, as the Land tends more Eaſt or With, 
from North or South on the Coaſt, ſo the Winds do alter ac. 
cordingiy. Ibid. Chap. 2. es 


" | Cnar. II. 
'=j QB AP. Hl 
: Of the Bulk of the Terraqueous GLOBE. | 
= HE next Thing remarkable in the Terra- | 
- queous Globe, is the prodigious Bulk there- 
a of. A Maſs of above 260 Thouſand Million of 
S ©} Miles ſolid Content. A Work too grand for any 
KK thing lefs than a Gop to make. To which in the 
p EZ next Place we may add, | 
d RE It is not difficult to make a pretty near Computation of the | N 
EZ Bulk of the Terraqueous Globe, from thoſe accurate Obſervati- | | 
ons of a Degree made by Mr. Norwood in England, and Mr. | 
Picart, and Mr. Caſſini in France, whoſe Meaſures do in a ſur- | 
” 7 prizing Manner agree. But Mr. Ca/jni's ſeeming to be the 
. » molt accurate (as I have ſhewn in my A/ro-Theo/ogy, Book i. f 
„C. 2. Noten.) I have therefore made uſe of his Determinations. | 
L „ According to which, the Diameter of the Earth being 796, 772 & 
| 7 1 Engliſb Miles, its Ambit will be 25,031 Miles and half; and | 
" = (fuppoling it to be Spherical) its Surface will be 199,444,220 
„ 4 iles; which being multiplied into one Third of its Semidia- ; 
- WE meter, gives the ſolid Content; viz. 2648 56, oo, ooo Miles. | 


SHA P. Il. | 
The Motions of the Terraqueous GLOBE. 


HE Motions theTerraqueous Globe hath, are 
round its own Axis, and round its Founta in 


of Light and Heat, the Sun *. That ſo vaſt a Bo- | 
dy as the Earth and Waters ſhould be moved. at 4 
all 1 

With the Coternicans, T take it here for granted, that ö 
the Diurnal and Annual Revolutions are the Motions of the = 
Terraqueous Globe, not of the Sun, Qc. but for the Proof | 
thereof I ſhall refer the Reader to the Preface of my Aj?ro- | 
Theology, and Buick iv. Chap. 3. [ 
| _ d Every 
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all ®, that it ſhould undergo two ſuch different 
Motions as the Diurnal and Annual are, and that 
theſe Motions ſhould be ſo conſtantly and regular- 
ly © performed for near 6000 Years, without any 
the leaſt Alteration ever heard of (except ſome 
Hours which we read of in 70%. x. 12, 13. and 
in Hezekial's Time, which, if they cannot be ac- 
counted for ſome other Way, do greatly increaſe 


the 


b Every thing that is moved, muſt of Neceſſity be moved by 
ſomething elſe; and that Thing is moved by ſomething that is moved 
either by another Thing, or not by another Thing. If it be moved 
by that which is moved by another, we muſt of Neceſſity come 16 
ſome prime Mover, that is not moved by another. For it is in- 
polſible, that what moveth, and is moved by another, ſhould proceed 
in infinitum. ARISTOr. Phy. 1. 8. c. 5. | 

Solum quod ſeifſum movet, quod nunguam deſeritur à ſe, nun- 
guam ne moveri quidem deſinit: quinetiam ceteris que moventur, 
hic fons, hoc principium eft movendi. Principii autem nulla eff 
origo: nam ex principio oriuntur omnia; ipſum autem nulla ex re 
alia naſci poleſt: nec enim efjer id principium, quod gigneretur 
altande. Cie, Tuſc. Quaſi. I. 1. c. 3 . 

Cogitenus qui fieri poſſit, ut tanta nagnitudo, ab aliguâ poſſit 
natura, tanto tempore circumferri? Ego igitur aſſero Deum cau- 
fam eſſe, nec aliter poſſe fieri. PLaTo in Epinom. 

Among the Cauſes which Cleanthes is ſaid in Tally to aſ- 
Sign for Men's Belief of a Deity, one of the chief is, ÆAguabi- 
I'itatem mots, converfionem Celi, Solis, Lune, Siderumque 


o nnium diſtinctionem, varietaten, pulchritudinem, ordinem : 


g uarum rerum aſpetus ipſe ſatis indicaret, non eſſe ea fortuita. 
Ut figuis in domum aliquam, aut in gymnaſium, aut in forum ve- 
fit; cum videat omniam rerum rationem, modum, diſciplinam, 
men poſſit ea fine causa fieri judicare, ſed efſe aliguem intelligat, 
91 i prafit, & cui pareatur : multo magis in tantis motibus, tan- 
ti) que viciſſitudinibus, tam multarum rerum atque tantarum or- 
dis libus, in quibus nibil unquam immenſa & infinita vetuſtas men- 
tit. a fit, ſtatuat neceſſe eſt ab aligud Mente tantos naturæ motus 
'ernari. Cic. de Nat. Deor. I. 2. c. 5. 

Homines ceperunt Deum agnoſcere, cum viderent Stellas, tan- 

tin coucinnitatem efficere ; ac dies, nafteſque, tate, & hyeme, 


ſus + ſervare ſtatos artus, atque obitun. PLUTARCH. de placit. 
I. 1 . 6. | | f TW 
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the Wonder d;) theſe Things, (I fay) do maniſeftly 
argue ſome divine infinite Power to be concerned 
therein *: But, eſpecially, if to all this we add 
the wonderful Convenience, yea, abſolute Neceſſity 
of theſe Circumvolutions to the Inhabitants, yea, 
all the Products of the Earth and Waters. For 
to one of theſe we owe the comfortable Changes of 
Day and Night ; the one for Buſineſs, the other 


for Repoſe * ; the one for Man, and molt other Ani- 


mals 


*We need not be ſolicitous to elude the Hiſtory of theſe 
Miracles, as if they were only poetical Strains, as Maipionides, 
and ſome others fancy Foſpua's Day to have been; viz. only 
an ordinary Summer's Day ; but ſuch as had the Work of ma- 
ny Days done in it: and therefore by a poetical Stretch made, 
as if the Day had been lengthened by the Sun ſtanding ſtill. 
But in the Hiſtory they are ſeriouſly related, as real Matters of 
Fact, and with ſuch Circumſtances as manifeſt them to have 


been miraculous Works of the Almighty : And the Prophet 
Haba Au wil. 11. mentions that of Foſbyua as ſuch. And there- 


fore taking them to be miraculous Perverſions of the Courſe 
of Nature, inſtead of being Objections, they are great Argu- 


ments of the Power of God: For in Hezekiah's Caſe, to wheel 


the Earth itſelf backward, or by ſome extraordinary Refracti- 


ons, to bring the Sun's Shadow backward 10 Degrees: Or in 
Foſbua's Caſe, to ſtop the diurnal Courſe of the Globe for 


ſome Hours, and then again give it the ſame Motion; to do, I 
lay, theſe Things, required the fame infinite Power which at 
firſt gave the Terraqueous Globe its Motion. : 
© Nam cim diſpoſiti guæſiſſem federa Mundi, 

Preſcriptoſque Maris fines, Annique meatus, 

Et Lucis, Noftiſque wices : tunc omnia rebar 

Confilio firmata Dei, qui lege moveri 

Sidera, qui fruges diverſo tempore naſci, 

Qui variam Pbæben aliens juſſerit igne 

Compleri, Solemgue ſuo; porrexerit undis 

 Littora; Tellurem medio libraverat axe. 
CLAUDIAN in RuFF1N. I. 1. initio. 
f Diei noctiſgue vicifſitudo conſervat animantes, tribuens aliud 


agendi tempus, aliud quieſcendi. Sic undique omni ratione con- 


cluditur, Mente, Conſilioque divino omnia in hoc mundo ad ſa- 
lautem omnium, conſervationemque admiratiliter adminiſtrari. 
Sick, de Nat. Deor. I. 2. c. 53. | 
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and recruit their Spirits &, waſted with the Labours 


and Autumn, together with the beneficial Influences 


ſon, weak Perſons, Children, Cc. are nouriſhed moſt, and 


Of the Place and Situation of the . 


Things, ſo duly to that Diſtance. For was the Earth farther 


be vexed with perpetual Conflagrations. For we ſee that a few 
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mals to gather and provide Food, Habitation, and 
other Neceſſaries of Life; the other to reſt, refreſh, 


of the Day. To the other of thoſe Motions we 
owe the Seaſons of Summer and Winter, Spring, 


and Effects which theſe have on the Bodies and State 
of Animals, Vegetables, and all other Things, both 
in the Torrid, Temperate, and Frigid Zones. 


s The acute Dr. Cheyne, in his ingenious Philoſ. Princ. 
of Natural Religion, among other Uſes of Day and Night, 
faith, the Night is moſt proper for Sleep ; becauſe when the 
Sun is above the Horizon, Sleep 1s prejudicial, by reaſon 
the Perſpirations are then too great. Alſo, that Nutrition is 
moſtly, if not altogether, performed in Time of Reſt; the 
Blood having too quick a Motion in the Day ; for which Rea- 


recruit belt by Sleep. 
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GLoBE, in reſpect of the Heavenly Bodies. 


Nother Thing very conſiderable in our Globe, 

is its Place and Situation at a due Diſtance 

from the Sun , its Fountain of Light and Heat; 
1 and 


2 It is a maniſeſt Sign of the Creator's Management and Care, 
in placing the Terraqueous Globe at that very Diſtance it is 
from the Sun, and contempering our own Bodies, and all other 


from the Sun, the World would be ſtarved and frozen with 
Cold: And was it nigher, we ſhould be burnt; at leaſt the 
moſt combuſtible Things would be ſo, and the World would 


of the Rays of the Sun, even no more than what fall within 
the Compaſs of half an inch or an Inch in a Burning Glaſs, 
will fire combuſtible Bodies, even in our own Climate. 


b Aſtro 


us 


cu Ar. V. Diſtribution of, &c. 
and from its neighbouring Planets of the ſolar Sy- 
ſtem, and from the fix d Stars. But theſe Things I 
have ſpoken more largely of in my Survey of the 


7 
IS 
9 
CE 
> 
CI, 4 
13's 


* re 

3 N 

75 2 

2 3 
2 

5 Dir: 


. 
* 
* 1 


47 


Heavensd, and therefore only barely mention them 


now, to inſiſt more largely upon, 


b Aftro-Theology, Book vii. Chap. 7. 


, 7 Þ on 
The Diſtribution of the Earth and Waters. 


\HE Diſtribution of the Waters, and the dry 
Land, although 1t may ſeem rude and unde- 


E- ſigned to a careleſs View, and is by ſome tax'd as 
EZ ſuch a, yet is admirably well adjuſted to the Uſes 
and Conveniencies of our World. 


For 


Tue moſt eminent Author 1 have met with, that finds 


fault with the Diſtribution of the Earth and Waters, and indeed 
Ez with the whole preſent Structure of the Globe, is the learned 
and eloquent Theoriſt, Dr. Burnet; who frequently exclaims 
on this Point: Tellus noſtra, fi totam ſimul complectamur, non eft 
ordinata & venuſta rerum compages 


ſed moles aggeſta vario, 


incertoque ſitu partium, nulld ordinis aut venuſtatis habitd ra- 
tione. "Theor. Sacr. I. 1. . 7. Ecquis autem à Deo hac ita 
acta? Fc. ibid. Quo autem Hercule labore opus effet ad exca- 


vandam terram in tantum hiatum? 


Si immediate a causd 


== prima effetus fuiſſet hic alveus, aliquem ſaltem ordinem, menſu- 
ran, & proportionem notare voluiſſet in ipſius forma, & parti- 
. um diſpoſitione; ed confuſa omnia, c. ibid. c. 8. Tellus no- 
fra cum exigua fit, eſt etiam rudis: Et in illd exiguitate nulta 
unt ſuperflua, multa inelegantia. Dimidiam terre ſuperficiem - 
inundat Oceanus; magna ex parte, ut mihi videtur, inutilis, 
And then he goes on to ſhew how this Part of the Creation 
might be mended, ibid. c. 10. All this is to me ſurprizing from 
an Author of great Ingenuity, who ſeems in his Book to have 


a juſt Opinion of, and due Veneration for Go p. But certainly 


S ſuch Notions are very inconſiſtent with the Belief of God's 


creating, eſpecially his governing and ordering the World. 


B But ſuppoſe the Terraqueous Globe was ſuch a rude, confu- 


ſed, inconvenient Mals, as he pretends, yet it is well enough 
for a ſinful World. But beſides what others have long ago a- 
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For in the firſt Place, the Diſtribution is ſo wel] 
made, the Earth and Waters ſo handſomely, ſo Work- 
man- like laid, every where all the World over, that 
there is a juſt Æquipoiſe of the whole Globe. The 
Northern balanceth the Southern Ocean, the Atlan- 
tick the Paciſicłk Sea, The American dry Land is a 


 Counterpoile to the European, Aſiaticł and African. 
In the next Place, the Earth and the Waters 
are fo admirably well placed about in the Globe, as 


to be helpful to one another, to miniſter to one ano- 
ther's Uſes. The great Oceans, and the leſſer Seas and 
Lakes, are ſo admirably well diſtributed throughout 
the Globed, as to afford ſufficient Vapours for 

Clouds 


bundantly anſwered, the following Survey will, J hope, ſuf- 
ficiently manifeſt it to be the Work of a wiſe and beneficent, 
as well as omnipotent Creator. no 

b Some have objected againſt the Diſtribution of the Earth 
and Waters, as if the Waters occupied too large a Part of the 


Globe, which they think would be of greater Uſe, if it was 


dry Land. But then they do not conſider that this would de- 
prive the World of a due Quantity of Vapours and Rain. For 


if the Cavities which contain the Sea, and other Waters, were 


deeper, although the Waters were no leſs in Quantity, only 
their Surfaces narrower and leſſer, the Evaporations would be 
ſo much the leſs, inaſmuch as thoſe Evaporations are made 
from the Surface, and are, conſequently, in Proportion to the 
Surface, not the Depth or Quantity of Water. 

© I took notice before in Book i. Chap. 3. Note *, That the 
Vapours conſtituting Clouds and Rain, are Veſiculæ of Wa 
ter detached by Heat. 'The Manner of which I conceive to be 
thus ; Heat being of an agile Nature, or the lighteſt of all Bo- 
dies, eaſily breaks looſe from them; and if they are humid, in 
its Paſſage carries along with it Particles, or little Caſes of the 
Water ; which being lighter than Air, are buoyed up thereby, 
and ſwim in it ; until by knocking againſt one another, or be- 
ing thickened by the Cold (as in the Note before-cited) the 


are reduced into Clouds and Drops. | 


Having mentioned the Manner how Vapours are raiſed, and 
there being more Room here than in the Note before-cited, 
J ſhall for the Illuſtration of Nature's Proceſs, take notice of 
three Things obſervable to our Purpoſe, in Water over the 
Fire, I. That the Evaporations are propartional to the — 

| aſcen- 
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49 
Clouds and Rains, to temperate the Cold © of 
the Northern frozen Air, to cool and mitigate the 
Heats 


aſcending out. of the Water. A ſmall Heat throws off but 
few Vapours, ſcarce viſible: A greater Heat, and aſcending 
in greater Quantities, carries off groſſer, larger, and more 
numerous Veſiculæ, which we call a Steam: And if the Heat 
breaks through the Water with ſuch a Fury, as to lacerate and 
lift up great Quantities or Bubbles of Water, too heavy for 
the Air to carry or buoy up, it cauſeth what we call Boiling. 
And the Particles of Water thus mounted up by the Heat, are 
viſible Sphærules of Water, if viewed with a Microſcope, as 
they ſwim about in a Ray of the Sun let into a dark Room, 
with warm Water underneath; where ſome of the Vapours 
appear large, ſome ſmaller Sphzrules, according (no doubt) 
to the larger and leſſer Quantities of Heat blowing them up 
and carrying them off. 2. If theſe Vapours be intercepted in 
their Aſcent by any Context, eſpecially cold Body; as Glaſs, 
Marble, c. they are thereby reduced into Drops, and Ma ſſes 
of Water, like thoſe of Rain, c. 3. Theſe Vapours in their 
Aſcent from the Water, may be obſerved, in cold froſty Wea- 
ther, either to riſe but a little above the Water, and there to 
hang, or to glide on a little above its Surface: Or if the Weather 
be very cold, after a little Aſcent, they may be ſeen to fall back 
again into the Water; in their Aſcent and Deſcent deſcribing 
a Curve ſomewhat like that of an Arrow from a Bow. But in 
a warmer Air, and till, the Vapours aſcend more nimbly and 
copiouſly, mounting up aloft, till they are out of Sight. But 
if the Air be warm and windy too, the Vapours are ſooner car- 
ried out of Sight, and make way for others. And accordingly 
I have often obſerved, that hot Liquors, if not ſet too thin, 
and not frequently ſtirred, cool flower in the greateſt Froſts, 
than in temperate Weather, eſpecially if windy. And it is ma- 
niteſt by good Experiments, that the Evaporations are leſs at 
thoſe Times than theſe ; leſs by far in the Winter than the war- 
mer Months: 5 1 B ; 
© As our Northern Iſlands are obſerved to be more temperate 
than our Continents (of which we had a notable Inſtance in the 
great Froſt in 1703, which Ireland and Scotland felt leſs of than 
molt Parts of Europe beſides; of which ſee Book iv. Chap. 12. 
Note e,) ſo this Temperature is owing to the warm Vapours af- 
forded chiefly by the Sea, which, by the preceding Note, muſt 
1 be warm, as they are Vapours, or Water inflated by 
eat. | | 
The Cauſe of this Heat I take to be partly that of the 
Sun, and partly IE I it is not wholly that 5 
| ene 
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| Heats 4 of the Torrid Zone, and to refreſh the 
1 Earth with fertile Showers; yea, in ſome meaſure 
if to miniſter freſh Waters to the Fountains and Rivers, 


* Nay, ſo abundant is this great Bleſſing, which the 
1 moſt indulgent Creator hath offered us by means 
lit of this Diſtribution of the Waters I am ſpeaking of, 
I! that there 1s more than a ſcanty, bare Proviſion, or 
| 


11 mere Sufficiency ; evena Plenty, aSurpluſage of this 
ulſefaul Creature of Gop (the freſh Waters) afforded 
il to the World, and they ſo well ordered, as not to 
it drown the Nations of the Earth, nor to ſtagnate, 
1 ſtink, and poiſon, or annoy them; but to be gently 
11 carried through convenient Channels back again 
| [1888 | t0 


Will the Sun, is manifeſt from Vapours being as much, or more 
40 copiouſly raiſed when the Sun-Beams are weakeſt, as when 
Hal ſtrongeſt, there being greater Rains and Winds at the one 'Time 
N | than the other. And that there is ſuch a Thing as Subterraneous 
Heat (whether Central, or from the meeting of mineral Juices ; 
or ſach as is Congenial or Connatural to our Globe, I have not 
Time to enquire; but I ſay, that ſuch a Thing is) is evident 
not only from the Hot-Baths, many fiery Eruptions and Explo- 
ſions, &:. butalſo from the ordinary Warmth of Cellars and 
Places under Ground, which are not barely comparatively warm, 
but of ſufficient Heat to raiſe Vapours alſo: As is manifeſt from 
the Smoaking of perennial Fountains in froſty Weather, and 
Water drawn out of Pumps and open Wells at ſuch a Time. 
Yea, even Animals themſelves are ſenſible of it, as particularly 
Moles, who dig before a Thaw, and againſt ſome other Alte- 
rations of the Weather; excited, no doubt, thereunto by the 
ſame warm Vapours ariſing in the Earth, which animate them, 
as well as produce the ſucceeding Changes of the Weather. IF 
d Beſide the Trade Winds, which ſerve to mitigate the ex- L 
ceſſive Heats in the Torrid Zone, the Clouds are a good Screen 
againſt the ſcorching Sun- beams, eſpecially when the Sun pal- 
ſeth their Zenith; at which Time is their Winter, or coolleſt 
Seaſon, by reaſon they have then moſt Clouds and Rain. For 
which Service, that which Yarene takes Notice of, is a great 
Providence of God ; viz. Plerague loca Zone Torride vicinum 
habent mare, ut India, Injule Indice, Lingua Africe, Guinea, 
Brafilia, Peruvia, Mexicana, Hiſpania : Pauca loca Zone Tor- 
ride ſunt Mediterranca. VARENII Geog. I. 2. Prop. 10. 58 7: 
ME a 
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co their grand Fountain * the Sea; and many of 
them thro? ſuch large Tracts of Land, and to ſuch + 
= prodigious Diſtances, that it 1s a great Wonder the 

2 Foun- 


e That Springs have their Origin from the Sea, and not 
from Rains and Vapours, among many other ſtrong Reaſons, 
I conclude from the Perennity of divers Springs, which al- . 
ways afford the ſame Quantity of Water. Of this Sort there 
are many to be found every where. But I ſhall, for an In- 

ſtance, ſingle out one in the Pariſh of Upmin/fer, where T live, 


as being very proper for my Purpoſe, and one that I have had 


; ; better Opportunities of making Remarks upon above twenty 
EZ Years. This in the greateſt Droughts is little, if at all, dimi- 
& hiſhed, that I could perceive by my Eye, although the Ponds 


all over the Country, and an adjoining Brook, have been dry 
for many Months together; as particularly in the dry Summer 
Months of the Year 1705. And in the wetteſt Seaſons, fuch 
as the Summer and other Months were, preceding the violent 


| 2 Storm in November 1703. (Vide Phils. Tranſ. No 289.) I fay, 


in ſuch wet Seaſons I have not obſerved any Increment of its 
Stream, excepting only from violent Rains falling therein, ot 
running down from the higher Land into it; which diſco- 
EZ loureth the Waters oftentimes, and makes an Increaſe of only 
a2 Day's, or ſometimes but a few Hours Continuance; But 
now, if this Spring had its Origin from Rain and Vapours, 


n 
1 


there would be an Increaſe and Decreaſe of the one, as 


there ſhould happen to be of the other: As actually it is in 


ſuch temporary Springs as have undoubtedly their Source 


from Rain and Vapours. 


9 5 
Pont SW Res 3 
5 2 


But beſides this, another conſiderable Thing in this Upmin- 
Jer Spring (and Thouſands of others) is, that it breaks out 


X of ſo inconſiderable an Hillock, or Eminence of Ground, 
that can have no more Influence in the Condenſation of the 


H Vapours, or ſtopping the Clouds (which the Maintainers of 


this Hypotheſis ſuppoſe) than the lower Lands about it have. 


By ſome critical Obſervations I made with a very nice porta- 


ble Barometer, I found that my Houſe ſtands between 80 and 


90 Feet higher than the Low-Water Mark in the River of 
= Thames, neareſt me; and that Part of the River being ſcarce 
thirty Miles from the Sea, I gueſs (and am more confirmed 
from ſome later Experiments I made nearer the Sea) that we 
cannot be much above 100 Feet above the Sea. The Spring 
I judge nearly level with, or but little higher than where my 
Houſe ſtands; and the Lands from whence it immediately 
iſſaes, I gueſs about 15 or 20 Feet higher than the Spring; 
and the Lands above that, of no very remarkable Height. 
1 And 


— — - — —— 
4 * — 
— 5 * 8 4 as r — 
A tas ts Et] S — — 2 —— TR Ce .. ——— ants Cre 
: - » CAE IRONY 7 oe * J . * rt ns ONE ms — 1 by Tg = — OY 
- * — WI ng, ne ; - 2 * ; * Fs * hn 22 * - 2 72 22 23 — . — 
* * 1 * —ͤ% 2 R Ba . 12 2 3 > I + L * A — _ — Ji" gg 2 2 = Kr — - T — ** 
> n . I gr nin OG SS, — : n 8 _ age 5 A REA a i - -- > — — N , 5 — 4 - - 1 - ao LE Gord Vines 3 
— ation ES PP CINE — was — - 2 — Ars 25g — 2 tt HOT 8 as _ * - 4 — a SAIL: — 
2 — IP PRI=D - wh ; 8 ny a4 . 1 * 4 2 ; JETS , — = ** 4 
— — 2 - ——ů — ́à er ˙ Q — Re nes K * a — — — — ng; . — — : - - — 
. — — — — . ö * '4 _ = — — * . * — —_— 8 rg 1 
b = i — n * EF —— 2 g _ 5 — 
— * K a _—_ . - * " 2 
- ” — —ẽ⸗ OX * 


— 
— 
* 


SM 


— 


YRS. — > 3 
* n 4 — — 
— 7 D Ce 8 
— —— — 
hag Ss 
2 SCRICs 
3 


wy 


PLS Gy 
. 
— 


— ——— ͤ—a— 
. N ITT 
* * * 
— WI r — 
bo * _ "__ Py +, > 2 
= * h 4 * — - p 
rap a. 333 * 


” 


a 
| 
: 
| 


7... 


- 2 2 
— — Samet; 
— — - — * 


there are two that bid the faireſt for it; viz. ihe Preſſure of thi 


52 Diſtribution of the Book II. 


Fountains ſhould be high enough f, or the Sex 


low enough, ever to afford ſo long a Conveyance, : 
Witneſs the Danube 8 and Wolga of Europe, the 
And indeed, by actual Meaſure, one of the higheſt Hills I hae 
met with in E/zx, is but 363 Feet high (Vide Philo). Tranſ. Ne 
313. p. 16.) and I gueſs by ſome very late Experiments I made, 
neither that, nor any other Land in E, to be above 400 


Feet above the Sea. Now what is ſo inconſiderable a Riſe of 
Land to a perennial Condenſation of Vapours, fit to main- 
tain even ſo inconſiderable a Fountain, as what I have men- 
tioned is ? Or indeed the High-lands of the whole large Coun. 
ty of E//ex, to the maintaining of all its Fountains and Rivu- 
lets? 

But J ſhall no further proſecute this Argument, but refer to 
the late learned, curious and induſtrious Dr. PLoT's Tentane 
Phil. de Orig. Font. in which he hath fully diſcuſſed this Matter, 

As to the Manner how the Waters are raiſed up into the 
Mountains and higher Lands, an eaſy and natural Repreſen. 
tation may be made of it, by putting a little Heap of Sand, 
Aſhes, or a little Loaf of Bread, Oc. in a Baſon of Water; 
where the Sand will repreſent the dry Land, or an Iſland, and 
the Baſon of Water the Sea about it. And as the Water in the 
Baſon riſeth to, or near the 'Top of the Heap in it, ſo do the 
Waters of the Sea, Lakes, c. riſe in the Hills. Which Case 
J take to be the ſame with the Aſcent of Liquids in Capillay 
Tubes, or between contiguous Planes, or in a Tube filled with 
Aſhes : Of which the induſtrious and complete Artificer in Air: 
Pumps, Mr. Hawk5bee, hath given us ſome, not contemptibl 
Experiments, in his Phy/. Mech. Exp. p. 139. 

Among the many Cauſes aſſigned for this Aſcent of Liquor, 
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Atmoſphere, and the Newtonian Attraction. That it is not the 
former, appears from the Experiments ſucceeding, as well, c 
better in Vacuo, than in the open Air, the Aſcent being rather 
{wiſter in Facuo. This then being not the Cauſe, I ſhall ſup 
ole the other is; but for the Proof thereof I ſhall refer to ſome 
of our late Eng/i/þ Authors, eſpecially ſome very late Exper: 
ments made before our molt famous Royal Society, which wil 
be ſo well improved by ſome of that illuſtrious Body, as to go 
near to put the Matter out of doubt. 
f See Book iii. Chap. 4. NE + 
8 The Danube, in a ſober Account, performs a Cour ſe of abml 
1500 Miles (i. e. in a ſtrait Line) from its Riſe to its Full 
- BoxvuN's Geogr. Dict. 
| h Trads 
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ES Nile, and the Niger of Africk, the Ganges *, and 
Eupbrales of Aſia, and the Amazons River', and Rio 
die la Plata of America, and many others which 
might be named; ſome of which are ſaid to run 


their Fountains to the Sea. And indeed ſuch pro- 
digious Conveyances of the Waters make it mani- 
3 felt, that no accidental Currents and Alterations of 
the Waters themſelves, or Art or Power of Man, 
nothing leſs than the Fiat of the Almighty, could 
ever have made, or found, ſo long and commodious 
w. Dieclivities, and Channels for the Paſſage of the 
Waters. 


4 8 — 
7 2 4 


men un Fractus ſc. Longituds [Nil] 1 iris circiter 630Germ. 
ter, RT foe Ital. 2520, pro quibus * licet 3000 propter cur vaturas. 
the E Va EN. Geogr. I. f. c. 16. p. 2 

Varene reckons the Courſe of the Niger, at a middle Com- 
and, Wi putation, 600 German Miles, that is 2400 Italian. 
ter; EE That of the Ganges he computes at 300 German Miles. 
and But if we add the Curvatures to theſe Rivers, their Channels are 
1 the BN of a prodigious Length. | 
) the = ' Oritur flumen (quod plerumque Amazonum; 22 ) haud pro- 
Cat Sc! Quito in montibus—Cum per lucas Hiſpanicas 1356. curſum 
Ilary 4 occidente in orientem continuarit, oftio 84 leucas Iato—in 
witli 7 Oceanum præcipitatur. Cur. d'AcuGNa Relatio de flumine 


3 Amaz. in Act. Erud. Aug. oy: 
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CHAP. VI. 


upon, and in the Terraqueous GLOBE, pro- 


,vides for the Uſes of the World. 
HE laſt Remark 1 mall make about the Ter- 


f raqueous Globe in general is, the great Variety 
Jof Kinds, or Tribes, as well as prodigious Number 


Jef Individuals of each various Tribe, there is of all 
23 Crea- 
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above 5000 Miles, and ſome no leſs than 6000 from 


—— — —ää—ẽ— 
— ——— —— — 


* 
— — 


De Great V. ariety and Quant ty of all Things 
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54 Variety of Things Book II. 


Creatures :. There are ſo many Beaſts, fo many z ? 


Birds, ſo many Inſects, ſo many Reptiles, ſo many 


Trees, ſo many Plants upon the Land; fo many 
Fiſhes, Sea-Plants, and other Creatures in the Wa- 


ters; ſo many Minerals, Metals, and Foſſils in the 
Subterraneous Regions; ſo many Spectes of theſe Ge- 
nera, ſo many Individuals of thoſe Species, that there 
is nothing wanting to the Uſe of Man, or any 
other Creature of this lower World. If every Age 
doth change its Food, its way of Cloathing, its 
way of Building; if every Age hath its Variety 
of Diſeaſes; nay, if Man, or any other Animal, 
was minded to change theſe Things every Day, till 
the Creation would not be exhauſted, ſtill nothin 
would be wanting for Food, nothing for Phyſick, 
nothing for Building and Habitation, nothing for 
Cleanlineſs and Refreſhment, yea, even for Re- 
ES POR creation 
a Non dat Deus beneficia? Unde ergò ifta que poſſides ?— 
Unde hec innumerabilia, oculos, aures & animum mulcentia ? Un- 
de illa luxuriam gquoque inſtruens copia ? Negue enim neceſſita- 


tibus tantummods noſtris proviſum eft: uſque in delicias amamur. 


Tot arbuſia, non uno modo frugifera, tot herbe ſalutares, tot va- 
rietates ciborum per totum annum digeſtæ, ut inerti quogque fortu- 
ita terre alimenta pr eberent. Jam animalia omnis generis, alia 
in ſicco, c. —ut omnis rerum nature pars tributum aliquod no- 
bis conferret. SEN Ec. de Benef. I. 4. c. 5. ubi plura vide. 

HFic, ubi habitamus,non intermittit ſuo tempore Cœlum niteſcert, 
arbores frondeſcer. tum multitud inem pecudum partim ad ve- 
ſcendum, partim ad cultus agrorum, partim ad vebendum, par- 


tim ad corpora veſtienda; hominemque ipſum quaſi contemplats- 


rem cæli ac deorum, ipſorumgue cultorem.—Hac igitur, & alia 

innunmerabilia cum cernimus, poſſumuſne dubitare, quin his præſit 

aliguis vel EFector, fi hæc nata ſunt, ut Platoni videtur: vel fi 

| ſemper fuerint, ut Ariſtoteli placet, Moderator tanti operis & 
muneris ! Cie. Tuſc. Quazſt; 1.1; Cc. 28, 29. 

b Sunt & gentium differentie non mediecres —— gue contem- 
platio aufert rurſus nos ad ipſorum animalium naturas, ingeni- 
taſque iis vel certiores morborum omnium medicinas. Enim vero 
rerum omnium Parens, nullum animal ad hoc tantum ut paſcert- 
tur, aut alia ſatiaret, naſci voluit : arteſque ſalutares iis inſe- 
ruerit. PLIN. Nat. Hiſt. I. 27. c. 13. CC Fg. 15 

| i | 13 
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creation and Pleaſure. But the Munificence of the 
Creator is ſuch, that there is abundantly enough to 
ſupply the Wants, the Conveniencies, yea almoſt 
the Extravagancies of all the Creatures, in all Pla- 
ces, all Ages, and upon all Occaſions, 

And this may ſerve to anſwer an Objection a- 
gainſt the Excellency of, and Wiſdom ſhewed in, 
the Creation; namely, What need of ſo many Crea- 
tures ©? Particularly of ſo many Inſects, ſo many 
Plants, and ſo many other Things? And eſpecial- 
ly of ſome of them that are ſo far from being uſeful, 
that they are very noxious; ſome by their Ferity, 
and others by their poiſonous Nature, c. 

To which I might anſwer, That in great Va- 
riety, the greater Art is ſeen; that the fierce, poi- 


ſonous, and noxious Creatures ſerve as Rods and 


Scourges to chaſtiſe us 4, as Means to excite our 


Wiſdom, 


e This was no very eaſy Queſtion to be anſwered by ſuch as 
held, That a// Things were made for Man; as moſt of the An- 
cients did; as Ariſtotle, Seneca, Cicero, and Pliny (to name 
only ſome of the Chief.) And Cicero cites it as the celebrated 
Cbryſippus's Opinion, Præclarè enim Chryſippus, Cætera nata effe 
Hominum Causa, & Deorum. De fin. bon. & mal. I. 3, And 
in his De Nat. Deor. I. 2. fin. he ſeriouſly proves the World 
itſelf to have been made for the Gods and Man, and all Things 
in the World to have been made and contrived for the Benefit of 


Man (parata & inventa ad fruftum Hominum, are his Words.) 


So Pliny, in his Preface to his 7th Book, faith, Nature made 
all Things for Man ; but then he makes a Doubt, Whether ſhe 
ſhew'd herſelf a more indulgent Parent, or cruel Step-Mother, 
as in Book iv. Chap. 12. Note 2. But fince the Works of God 
have been more diſcovered, and the Limits of the Univerſe have 
been found to be of infinitely greater Extent than the Ancients 
ſuppoſed them ; this narrow Opinion hath been exploded. And 
the Anſwer will be found eaſy to theſe Queſtions, Why ſo many 


uſeleſs Creatures? In the Heavens, Why ſo many fixed Stars, 
and the greateſt Part of them ſcarce viſible? Why ſuch Syſtems 
of Planets, as in Jupiter, Saturn, &c. (See my Aſtro- Theology.) 


In the Earth and Waters, Why ſo many Creatures of no Uſe 

to Man? | | 
4 Nec minis clara exitii documenta ſunt etiam ex contem- 
nendis animalibus. M. Varro _—_ eft à cuniculis ſuffeſum 
| E 4 in 
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Wiſiom, Care, and Induſtry, with more tothe fame 
Purpoſe. But theſe Things have been fully urged 


by others; and it is ſufficient to fay, that this 


great 


in Hiſbanid oppidum, @ talpis in Theſſalia : ab ranis civitatem in 


Gallia pulſam, ab locuſtis in Africa : ex Gyaro Cycladum inſulä, 
incolas d mur:bus fugatos : In Italia Amyclas a ſerpentibus dele- 


las. Citra Cynamolgos Athiopas late deſerta reg io eft @ ſcorpio- 


wibus & ſolpugis gente ſublata : & a ſcolopenaris abactos Trerien- 
ſes, author eft Theophraſtus. PLIx. Nat. Hiſt. 1. 8. c. 29. 
To theſe Inſtances may be added, the Plague they ſometimes 


ſuffer from a kind of Mice (they call Leming, Liminger, Lem- 


mus, &c.) in Norway, which eat up every green Thing. They 
come in ſuch prodigious Numbers, that they fancy them to fall 
from the Clouds; but O/. Magnus rather thinks they come from 
ſome of the Iſlands, Hi,. J. 8. c. 2. If the Reader hath a mind 
toſee a large Account of them, with a Diſpute about their Ge- 
neration, a handſome Cut of them, with the Prayers, and an 
Exorciſm againſt them uſed in the Church of Rome, I ſhall refer 


him (it being too tedious to recite in theſe Notes) to Muſzum 


Wormian. I. 3. c. 23. 1 

Quare patimur multa mala d creaturã quam fecit Deus, nif 
quia offendimus Deum — De pana tug peccatum tuum accuſa, 
non judicem. Nam propter ſuperbiam inſtituit Deus creaturan 


iſtam minimam & abjectiſimam ut ipſa nos torqueret, ut cim ſu- 
perbus fuerit homo, & ſe jactaverit adverſus Deum,—=cim ſe e- 
rexerit, pulicibus ſubdatur. Quid eſt, quod te inflas humana ſu- 


perbia ?—Pulicibus rejifte ut dormias. Cognoſce qui fis. Nan 
propter ſuperbiam noftram domandam—creata illa gue molgſta 
ſunt. Populum Pharaonis ſuperbum potuit Deus domare de Urſis, 


c. Muſeas & Ranas illis immifit, ut rebus viliſimis ſu- 
perbia domaretur. Omnia ergo per ipſum—fafta ſunt ; & fin; 


ipſo fadtum eft nibil. Aucus r. Tract. 1. in S. Johan. 

But altho' the infinitely wiſe Creator hath put it in the Power 
of ſuch vile Animals to chaſtiſe us, yet hath he fhewed no leſs 
Wiſdom and Kindneſs in ordering many, if not moſt of them ſo, 
as that it ſhall be in the Power of Man, and other Creatures, to 
obviate or eſcape their Evils. For, beſides the noble Antidotes 
afforded by Minerals, Vegetables, &c. many, if not moſt of 
our European venomous Animals carry their Cure, as well a3 
Poiſon in their own Bodies. 'The Oil, and, I doubt not, the Bo- 
dy of Scorpions too, is a certain Remedy againſt its Stroke, A Bee, 
Waſp, or Hornet, cruſhed and rubbed, and bound upon the Place, 


I have always found to be a certain Cure for the Sting of thoſe 


Creatures. And I queſtion not, but the Fleſh, eſpecially the 


Head of Vipers, would be found a Remedy for their Bites. 


Our 
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great Variety is a moſt wiſe Proviſion for all the Uſes 
of the World in all Ages, and all Places : Some 
for Food, ſome for Phyſick *, ſome for Habita- 
tion, ſome for Utenſils, tome for Tools and Inſtru- 
ments of Work, and ſome for Recreation and Plea- 


' ſure, either to Man, or to ſome of the inferior Crea- 


tures themſelves; even for which inferior Creatures, 
the liberal Creator hath provided all things neceſ- 
fary, or any ways conducing to their happy com- 


fortable living in this World, as well as for Man. 


And it is manifeſt, that all the Creatures of Gop, 
Beaſts, Birds, Inſects, Plants, and every other Genus, 
; have 

Our Viper Catchers have a Remedy, in which they place ſo great 
Confidence, as to be no more afraid of the Bite [of a Viper] than 


of a common Puncture, immediately curing themſelves by the Appli- 
cation of their Specific. This though they keep a great Secret, I 


have, upon ſtridt Enguiry, found to be no other than Axungia 


Viperina, preſently rubbed into the Wound. This Remedy the 
learned Doctor tried himſelf with good Succeſs on a young Dog 
that was bitten in the Noſe. Vide Mead of Poiſons, p. 29. 
And as to the Means to eſcape the Miſchief of ſuch noxious 
Animals, beſides what may be effected by the Care, Induſtry, 
and Sagacity of Man, ſome of them are ſo contrived and 
made, as to give Warning or Time to Creatures in Danger 
from them. Thus, for Inſtance, the Ratile Snake, the moſt 
poiſonous of any Serpent, who darts its poiſonous Vapours to 


ſome Diſtance, and in all Probability was the Bæſilia of the 


Ancients, ſaid to kill with its Eyes: This involuntarily gives 
Warning by the Rattle in its Tail. So the Shark, the moſt ra- 
pacious Animal of the Waters, is forced to turn himſelf on his 
Back (and thereby gives an Opportunity of Eſcape) before he 


can catch his Prey. 
* Hec ſola Nature placuerat eſſè remedia parata vulgo, in- 


vertu facilia, ac fine impendio, ex quibus vivimus. Poſted frau- 


des hominum & ingeniorum capture officinas invenert iſtas, in gui- 
ous ſua cuique homini venalis promittitur vita. Statim compoſi- 
riones & miſture inexplicabiles decantantur. Arabia atque India 
in medio &ſtimantur, ulcerique parvo medicina à Rubro mari in- 
9 cum remedia vera quotidie pauperrimus gquiſque cænet. 


Pri. I. 24. c. 1. 


Non ſponte ſud ex tellure germinant Herbæ, que contra quaſ- 


cungque morbos accommode ſunt ; ſed ee voluntate Opificis, ad 


noſiram utilitatem produte ſunt. Bas II. Aſcet. Tom. II. 
Conſult here Book x. Note 2, , ©, i Among 
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have, or may have their ſeveralUſesevenamongMen, 


For, although in one Place many Things may lie 


neglected, and out of Uſe, yet in other Places they 
may be of great Uſe. So what hath ſeemed uſeleſs 
in one Age, hath been received in another; as all the 
new Diſcoveries in Phyſick, and all the Alterations 
in Diet do ſufficiently witneſs. Many Things alfo 
there are which in one Form may be pernicious to 
Man; but in another of great Uſe. There are ma- 
ny Plants f, many Animals, many Minerals, which 
in one Form deſtroy, in another heal. The Caſſada 

| Plant 


Among poiſonous Vegetables, none more famous of Old 
than Hemloch, accounted at this Day alſo very dangerous to 
Man, of which there are ſome diſmal Examples in our Phil. 
Tranſ. Wepfer, &c. But yet this Plant is Food for Goats, and 
its Seeds to Bu/tards ; and, as Galen faith, to Starlings allo, 
Neither is this ſo pernicious a Plant only Food, but alſo Phy- 


ſick to ſome Animals. An Horſe troubled with the Farcy, and 


could not be cured with the moſt famous Remedies, cured him- 
ſelſ of it in a ſhort Time, by eating Hemloch, of which he eat 
greedily. Vide Phil. Tranſ. No 231. And a Woman which 
vas cured of the Plague, but wanted Sleep, did with very good 
Effedt eat Hemlock for ſome Time; "till falling ill again of a Fe- 
ver, and having left off the Uſe of this Remedy, he [ Nic. Fon- 
_ tanus] endeavoured to procure her Reſt by repeated Doſes of Opi- 
um, which had no Operation, till the Help of Cicuta was again 

called in with defired Succeſs. Me ap of Poil. p. 144. 
And not only Hemloch, but many other, if not moſt Plants 
accounted poyſonous, may have their great Uſe in Medicine: 
Of which take the Opinion of an able Judge, my ingenious 
and learned Friend Dr. Tancred Robinſon, in a Letter J have of 
his to the late great Mr. Ray, of Nov. 7. 1664 viz. According 
to my Promiſe, I here ſend you a few Obſervations concerning ſome 
Plants ſeldom uſed in Meditine, being eſteemed poiſonous, which 
if truly corrected, or exactly doſed, may perbaps prove the miſt 
powerful and Fectual Medicines yet known. Having then given 
an Account of ſome of their Correttives, he gives theſe fol- 
lowing Examples, viz. The Hellebores incorporated with 4 
Sapo, or Alkaly-Salts alone, are ſucceſiful Remedies in Epilepſies, 
Pertigo's, Paſſies, Lethargies, and Mania's. Dof. a 9j. to 3 foo 
2. The Radic. & Jari, Cicutæ, and the Napellus, in Agues and 
periodical Pains. Doſ. Bj to 3ſ8, 3. The Hyoſtyamus in Hæ- 
morrhagies, violent Heats and Perturbation of the Blood, aud 7 
| , 


/ ( 
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Plant unprepared poiſoneth, but prepared, is the very 
Bread of the Weſt-Indies . Vipers and Scorpions, 
and many Minerals, as deſtructive as they are to 
Man, yet afford him ſome of his beſt Medicines. 
Or if there be many Things of little immediate 
Uſe to Man, in this or any other Age, yet to o- 
ther Creatures they may afford Food or Phyſick, or 
be of ſome ncceſſary Uſe. How many Trees and 
Plants, nay, even the very Carcaſes of Animals,yea, 
the very Duſt of the Earth *, and the molt refuſe, 
contemptible Things to be met with; I fay, how 
many ſuch Things are either Food, or probably Me- 
dicine to many Creatures; afford them Retreat, are 
Places of Habitation, or Matrixes for their Gene- 
ration, as ſhall be ſnewed in proper Place? The 
prodigious Swarms of Inſects in the Air, and in 
the Waters (many of which may be perhaps at pre- 
ſent of no great Uſe to Man) yet are Food to Birds, 
Piſhes, Reptiles, Inſects themſelves, and other Crea- 
EZ tures', for whoſe happy and comfortable Subſiſtence, 
l have ſaid the bountiful Creator hath liberally pro- 
vided, as well as for that of Man. 5 


fa in all great Inflammations, Doſ. 9j to 3ſ3. 4. The Semen 
Stramoniæ is a very good Anodyne, uſeful in Vigilia's, Rheuma- 
tiſms, Hyſterick Caſes, in all the Orgaſms of the Bluad or Spirits, 
and wherever there is an Indication for a Paregorick, Daſ 3j. to 
3B. 5. Elaterium thus corrected may be given from gr. x. to xv. 
in Hydropical Caſes, without any ſenſible Evacuation or Diftur- 
bance. So may the Soldantlla and Gratiola in greater Doſes. 6. 
Opium corrected as afure-mentioned, loſes its Narcatick Faculty, 
and may be given very ſafely in great Doſes, and proves more than 
BE #/ually prevalent in Convulſive Caſes, Fluxes, Catarrhs, and al! 
= painful Paroxyſms, &c. | 

1 15 of the moſt general Uſe of any Proviſion all over the Weſt- 
Indies, eſpecially in the hotter Parts, and is uſed to vietual Ships. 
Dr. SLoANE“s Nat. Hiſt. of Famaica, Vol. I. Ch. 5. F. 12. 

. I have ſhewn in the PL. Tranſ. that the Pediculus fati- 
. N dicus, Mortiſaga, Pulſatorius, or Death. Watch there deſcribed, 
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; feedeth upon Duſt ; but that this Duſt they eat, is powdered 
Bread, Fruits, or ſuch like Duſt, not powder'd Earth; as is 
3 manifeſt from their great Diligence and Curioſity in hunting a- 
6 mong the Duſt. See more in PY. Tranſ. No 291. 


BOOK 


3 See Book iv. Chap. 11. 
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BOOK III. 


Of the Terraqueous GLoBs in parti- 
cular, more eſpecially the EAR T H. 


MR NE SAVING thus taken a General Proſ- 


2 S ADL £) pect of our Terraqueous Globe, I ſhall 


8 55 in this Book come to its Particulars, 
25 But here we have ſuch an immenſe Va- 
TE <A 8 riety preſenting itſelf to our Senſes, and 


ſuch amazing Strokes of Power and Wiſdom, that 


it is impoſſible not to be at a Stand, and very dif. 


ficult to know where to begin, how to proceed, or 
where to end. But we muſt however attempt. 

And for the more clear and regular proceeding on 
this copious Subject, I ſhall diſtribute the Globe 
into its own grand conſtituent Parts. 

I. The Earth and its Appurtenances. 

II. The Waters and Theirs. 

The firſt of theſe only, is what at preſent I ſhall 


be able to take into this Survey. 


And in Surveying the Earth, I intend, 

1. To conſider its conſtituent Parts, or Things 
peculiar to itſelf, 

2. The Inhabitants thereof, or the ſeveral Kinds 
of Creatures that have their Habitation, Growth, 
or Subſiſtence thereon. 

1. As to the Earth itſelf, the moſt remarkable 
Things that preſent themſelves to our View, are, 


1. Its 


Cn Ap. I. Of the So1Ls, 


6r 


1. Its various Mold and Soils. 

2. Its ſeveral Strata, or Beds. 

3. Its very Subterraneous Paſſages, Grotto's and 
Caverns. | 

4. Its Mountains and Vallies. 


— 


CHAP, I. 
Of the SoiLs and MouLDs in the Earth, 


ble and manifeſt Contrivance of the All-wiſe 
Creator, in making this Proviſion for the various 


Vegetables , and divers other Uſes of the Crea- 


tures. For, as ſome Trees, ſome Plants, ſome Grains 
dwindle and die in a difagreeable Soil, but thrive 


and flouriſh in others ; ſo the All-wiſe Creator hath 


amply provided for every Kind a proper Bed. 7 


2 Tt is not to be doubted, that although Vegetables delight 
in peculiar Soils, yet they owe not their Life and Growth to 


the Earth itſelf, but to ſome agreeable Juices or Salts, &c. 
reſiding in the Earth. Of this the great Mr. Boyle hath given 


us ſome good Experiments. He ordered his Gardener to dig 


up, and dry in an Oven, ſome Earth fit for the Purpoſe, to 


weigh it, and to ſet therein ſome Squaſh Seeds (a Kind of In- 


dian Pompion.) The Seeds when ſown were watered with 


Rain or Spring-water only, But although a Plant was produ- 
ced in one Experiment of near 3ib, and in another of above 
1416, yet the Earth when dried, and weighed again, was ſcarce 
diminiſhed at all in its Weight. 


Another Experiment he alledges is of He/moni's, who dried 


| 200th of Earth, and therein planted a Willow weighing 5t6 


which he watered with Rain, or diſtilled Water : And to ſe. 
cure it from any other Earth getting in, he covered it with a 
perforated Tin-Cover. After five Years, weighing the Tree 
with all the Leaves it had born in that Time, he found it to 


weigh 169th 33; but the Earth to be diminiſhed only - 
about 2 5 in its Weight. Vid. BoyLe's Scept. Chym. Part. ii. 
beg. 114. ct 2 3 


TH E various Soils and Moulds are an admira- 
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bis Kind. All which we actually ſee is ſo. . 


coat the Earth are of to the Vegetables, we may add 
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If ſome delight in a warm, ſome in a cold Soil; | 
ſome in a lax or ſandy, ſome a heavy or clayey Soil; | 
ſome in a Mixture of both, ſome in this, and that, | 
and the other Mould, ſome in moiſt, ſome in dry 
Places “, ſtill we find Proviſion enough for all 
theſe Purpoſes : Every Country abounding with its 
proper Trees and Plants*, and every Vegetable 
flouriſhing and gay, ſomewhere or other about the 
Globe, and abundantly anſwering the Almighty 


Command of the Creator, when the Earth and Wa- | : | 
ters were ordered to their peculiar Place, Gen. i. 11, 5 


And God ſaid, Let the Earth bring forth Graſs, the ; 5 | 
Herb yielding Seed, and the Tree yielding Fruit after et 


'To this Convenience which the various Soils that 


their great Uſe and Benefit to divers Animals, to 
many Kinds of Quadrupeds, Fowls, Inſects, and 
Reptiles, who make in the Earth their Places of 
Repoſe and Reſt; their Retreat in Winter, their 
Security from their Enemies, and their Nets to re- 
poſe their Young); ſome delighting in a lax and per- 
vious Mould, admitting them an eaſy Paſſage; and 

others 
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Act / 7 DU 04WS.. TuxoruRAST. de Cauſ. Plant. . 2. c. 9. = 

e Nec verò Terre ferre omnes omnia poſſunt. = 
Fluminibus Salices, craſſiſgue plaudibus Alui 
Naſcuntur; ſteriles ſaxoſis montibus Orni : 2 
Littora Myrtetis lætiſſima: denique apertos 5 
Bacchus amat colles . Aquilonem & frigora Taxi. 
Aſpice EF extremis domitum cultoribus orbem, 
Eoaſque domos Arabum, piftoſque Gelonos : 
Diviſe arboribus patriè, &c. VIE d. Georg. I. 2. 
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= others delighting in a firmer and more ſolid Earth, 
that will better ſecure them againſt Injuries from 


without. 


. 


„ . 
Of the various STRATA, or BEDs, obſervable 
in the Earth. 


— 


RE various Strata, or Beds, although but 
little different from the laſt, yet will deſerve 


a diſtin Conſideration. : 
Buy the $/rata, or Beds, I mean thoſe Layers 
of Minerals , Metals*, Earth and Stone, lying 


under that upper S/ratum, or Tegument of the 


Earth 


. Although Minerals, Metals and Stones lie in Beds, and 


EZ have done ſo ever ſince Mab's Flood, if not from the Crea- 


tion; yet it is greatly probable, that they have Power of groꝛu- 


ing in their reſpective Beds: That as the Beds are robbed and 


emptied by Miners, ſo after a while they recruit again. Thus 


== /itriol, Mr. Boyle thinks, will grow by the Help of the Air. So 
EZ 4/um doth the ſame. We are aſſured (he faith) by the experi- 
= enced Agricola, That the Earth, or Ore of Alum, being robbed of 
s Salt, will in tract of Time recover it, by being expoſed to the 


Air. Boy L. Suſpic. about ſome hid. Qual. in the Air. p. 18. 
As to the Growth of Metals, there is great Reaſon to 
ſuſpect that alſo, from what Mr. Boyle hath alledged in his 


5 Obſervations about the Growth of Metals: And in his Scept.Chym. 


Part 6. p. 362. Compare alſo Hakewill's Apol. p. 164. 
And particularly, as to the Growth of ron, to the Inſtances 


? he gives from Pliny, Fallopius, Cæſalpinus, and others; we may 


add, what is well known in the Foreſt of Dean in Glouce/ter- 


| | ſhire; That the beſt Iron, and moſt in Quantity, that is found 


there, is in the old Cinders, which they melt over again. This 


the Author of the Additions to Glouceſterſbire, in Cambden's 


Brit. of the laſt Edition, p. 245, attributes to the Remiſſneſs of 
the former Melters, in not exhauſting the Ore : But in all Pro- 


bability, it is rather to be attributed to the new Impregnati- 


ons of the old Ore, or Cinders, from the Air, or from ſome 
ſeminal Principle, or plaſtick Quality in the Ore itſelf. 


* As for the Growth of Stone, Mr. Boyle gives two Inſtan- 


ces, One is that famous Place in France, called Les Caves 
| |  Goutigres * 
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Earth laſt ſpoken of, all of a prodigious Uſe to 
Mankind : Some being of great Uſe for Building ; 
ſome ſerving for Ornament, ſome furniſhing us 
with commodious Machines, and Tools to prepare 
our Food, and for Veſſels and Utenſils, and for 
Multitudes of other Uſes ; ſome ſerving for Firing 


to dreſs our Food, and to guard us againſt the In- 
| ſults of Cold and Weather; ſome being of great 


Uſe in Phyſick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dying and 


colouring, and ten thouſand other Conveniencies, 


too many to be particularly ſpoken of : Only 
there 1s one grand Uſe of one of theſe Strata, or 
| Beds; 


Gontieres : Where the Water falling from the upper Parts of the 
Cave to the Ground, doth preſently there condenſe into little Stones 


_ of ſuch Figure as the Drops, falling either ſeverally, or upon on: 


another, and coagulating preſently into Stones, chance to exhibit. 
Nip. Scept. Chym. p. 360. | 5 

Such like Caves as theſe I have myſelf met with in England; 
particularly on the very Top of Bredon-Hill in Worceſterſpirt 
near the Precipice, facing Perſhore, in or near the old Fortreſs, 
called Bemshbury-Camp; I ſaw ſome Years ago ſuch a Cave, 
which (if I miſ-remember not) was lined with thoſe Salactical 
Stones on the Top and Sides. On the Top they hung like 
Iceicles great and ſmall, and many lay on the Ground. 'They 
ſeemed manifeſtly to be made by an Exſudation, or Exſtillation 
of ſome petrifying Juices out of the rocky Earth there. On 
the Spot, I thought it might be from the Rains ſoaking through, 
and carrying with it Impregnations from the Stone, the Hill 
being there all rocky. Hard by the Cave is one or more vaſt 
Stones, which (if I miſtake not) are incruſtated with this 
Sparry, StalaCtical Subſtance, if not wholly made of it. But 
it is ſo many Years ago fince I was at the Place, and not being 
able to find my Notes about it, I cannot ſay whether the whole 
Stone is (in all Probability) Spar (as I think it is) or whether! 
found it only caſed over with it, notwithſtanding I was very 
nice in examining it then, and have now ſome of the Frag- 
ments by me, conſiſting, among other ſhining Parts, of ſome 
tranſparent angular ones. | 

The other Inſtance of Mr. Boyle, is from Linſchoten, who 
faith, that in the Eaſf- Indies, when they have cleared the Dia- 
mond- Mines of all the Diamonds, In a few Years Time they 


find in the ſame Place new Diamonds produced. BOYLE ibid. [t 
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BS Bcds, that cannot eaſily be omitted, and that is, 


WS thoſe ſubterraneous Strata of Sand, Gravel, and 
laxer Earth that admit of, and facilitate the Paſſage 


Colanders whereby they are ſweetened, and then at 
the fame time alſo convey'd to all Parts of the ha- 
bitable World, not only through the Temperate 
and Torrid Zones, but even the fartheſt Regions 
of the Frozen Poles. | 

That theſe Strata are the principal Paſſages of the 
ſweet Fountain- Waters, is, I think, not to be 
doubted, conſidering that in them the Waters are 
well known to paſs, and in them the Springs are 
RS found by thoſe that ſeek for them: I fay, the 

principal Paſſages, becauſe there are other ſubterra- 
neous Guts and Channels, Fiſſures and Paſſages, 
 thro' which many times the Waters make their Way. 
Now that which in a particular Manner doth feem 


the 


4 It is not only agreeable to Reaſon, but I am tola by Perſons 
gz converſant in digging of Wells throughout this County of EH, 
where I live, that the ſureſt Beds in which they find Water, are 
Gravel, and a coarſe dark coloured Sand; which Beds ſeldom 
fail to yield Plenty of ſweet Water: But for Clay they never 


„ and ſandy, ſometimes Springs are found in it; yet ſo weak, that 
ll they will ſcarcely ſerve the Uſes of the ſmalleſt Family. And 
{ WEE ſometimes they meet with thoſe Beds lying next under a looſe, 
s black Mould, (which, by their Deſcription I judged to be a ſort 
ut of oazy, or to have the Reſemblance of an ancient, ruſhy 
8 Ground) and in that Caſe the Water is always naught, and ſinks. 
le And laſtly, Another ſort of Bed they find in E/zx, in the Clayey 
I WE Lands, particularly that Part called the Rodings, which yields 


tho" made of Chalk and white Sand. This they find, after they 
have dug through forty, or more Feet of Clay; and it is ſo ten- 
W cer and moiſt, that it will not lie upon the Spade, but they are 
W forced to throw it into their Bucket with their Hands, or with 
Bowls ; but when it comes up into the Air, it ſoon becomes 
an hard white Stone, | | 

55 F Thus 


of the ſweet Waters ©, and may probably be the 
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to me to manifeſt a ſpecial Providence of Go p in 


find Water therein, if it be a ſtrong, ſtiff C/ay; but if it be lax 


Plenty of ſweet Water, and that is a Bed of white Earth, as 
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the repoſiting theſe watery Beds is, that they ſhould 
be diſperſed all the World over, into all Countries, 
and almoſt all Tracts of Land : Fhat they ſhould 
ſo entirely, or for the moſt Part, conſiſt of lax, in- 
cohering Earth, and be ſo ſeldom blended with o- 
ther impervious Moulds, or if they are fo, it is com- 
monly but accidentally ; and that they are interpo- 


ſed between the other impervious Beds, and fo are 
as a Prop and Pillar to guard them off, and to pre- 


vent their ſinking in and ſhutting up the Paſſages of 
the Waters. i 
The Time when thoſe Strata were laid, was 


doubtleſs at the Creation, when God ſaid (Gen. i. 9. 


Let the Waters under the Heavens be gathered together 
unto one Place, and let the dry Land appear; or elſe 
at the Deluge, if, with ſome ſagacious Naturaliſts, 
we ſuppoſe the Globe of Earth to have been diſſol- 
ved by the Flood ©. At that Time (whatever it was) 
when the Terraqueous Globe was in a Chaotick 


State, and the earthy Particles ſubſided, then thoſe 


ſeveral Beds were, in all Probability, repoſited in 
the Earth, in that commodious Order in which 


they now are found; and that, as is aſſerted, ac- 


cording to the Laws * of Gravity. 


Thus much for the Variety of Beds wherein the Waters are 
found. That it is in theſe Beds only or chiefly the Springs run, 
is farther manifeſt from the forcible Eruption of the Waters ſome- 
times out of thoſe watry Beds. Of which ſee Chap. 4. Note k. 


This Eruption ſhews that theWaters come from ſame Eminence 


or other, lying at a Diſtance, and being cloſely pent up within 
the watry Stratum, by the Clayey Strata, the Waters with 
force mount up, when the Strata above are opened. 

e ide Dr. Woopw aRD's Eſſay, Part 2. STENo's Prodr. &. 

f Id. ibid. p. 28, and 74. But Dr. Leigh, in his Natura! Hi- 
ory of Lancaſhire, ſpeaking of the Coal-Pits, denies the Strata 
to lie according to the Laws of Gravitation, ſaying, the Strata 
are a Bed of Marle, afterwards Free-Stone, next Iron-Stone, then 
Coal, or Kennel. Mine, then ſome other Strata, and again Com 
&c. 


But 


% 
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= But upon a ſtricter Enquiry into the matter, finding I had 
reaſon to ſuſpect that few, if any, actually had tried the Ex- 
pbperiment, I was minded to bring the Thing to the Teſt of 
© Experiment myſelf; and having an Opportunity, on Afri 11. 
1772, I cauſed divers Places to be bored, laying the ſeveral 
Strata by themſelves; which afterwards I weighed with all 
WE Strictneſs, firſt in Air, then in Water, taking care that no Air- 
bubbles, £&c. might obſtruct the Accuracy of the Experiment. 
+ WT The Reſult was, that in my Yard, the Strata were gradually 
. ſpecifically heavier and heavier, the lower and lower they went; 
and the upper, which was Clay, was conſiderably ſpecifically 

WE lighter than the lower Stratum; which was firſt a looſe Sand, 


that ſupply my Well.. | 

But in my Fields, where three Places were bored (to no great 
Depth) I found below the upper (ſuperficial Stratum) a deep 
hed of Sand oply, which was of different Colours and Con- 
fſiſtence, which I weighed as before, together with the Virgin- 
BZ Mould ; but they were all of the ſame, or nearly the ſame ſpe- 
WE cifick Gravity, both out of the ſame Hole, and out of different 
Holes, altho? the Sand was at laſt ſo gravelly, that it hinder'd 
our wag Tg deeper. | 
Upon this, fearing leſt ſome Error might be in the former 
Experiments, I try'd them over again; and that with the ſame 
Succeſs, 1 | 

After this I made ſome Experiments in ſome deep Chalk- 


= Succeſs was not ſo uniform as before. | 

= Acquainting our juſtly renowned Roya! Society with theſe Ex- 
= periments, they order'd their Operator to experiment the Strata 
of a Coal-Pit ; the Succeſs whereof may be ſeen in Phils. 
= Tranſ. No 336. TE | 


CHAP. III 
Of the Subterraneous CAveRNs and the V UL- 
CANO'S. = 


Shall take Notice of the ſubterraneous Caverns, 
Grotto's and Vulcano's, becauſe they are made 
an Objection a againſt the preſent Contrivance and 
| Structure 


Neno dixerit terram pulchriorem eſſe qudd cavernoſa ſit, 
| 919d debiſcat in multis locis, qudd diſrupta caveis & Spatiis inani- 
| | F 2 | bus 3 


. then a Gravel. In which Stratum principally the Springs run 


F Pits, with the Flints, Chalk, c. above and below; but the 


f 
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Structure of the Globe. But, if well conſidered, 
they will be found to be wiſe Contrivances of the 
Creator, ſerving to great Uſes of the Globe, and 
Ends of Gop's Government. Beſides many ſecret, 
grand Functions and Operations of Nature in the 
Bowels of the Earth, that in all Probability theſe 
Things may miniſter unto, they are of great Uſe 
to the Countries where they are b. To inſtance in 
the very worſt of the Things named; viz. the 
Vulcano's and ignivomous Mountains; although 
they are ſome of the moſt terrible Shocks of the 
Globe, and dreadful Scourges of the ſinful Inhabi. 
tants thereof, and may ſerve them as Emblems, and 
Preſages of Hell itſelf ; yet even theſe have their 
great Uſes too, being as Spiracles or Tunnels « tg 
the Countries where they are, to vent the Fire ard 
Vapours that would make diſmal Havock, and ol 
tentimes actually do ſo, by dreadful Succuſſions and 
Convulfions of the Earth. Nay, if the Hypotheſis 
of a central Fire and Waters be true, theſe Out. 

=" 
Bus ; iifque nullo ordine diſpsfitis, null forma : nec que aliut 
contineant quam tenebras & ſordes ; unde graves & peſtifers 


exhalationes, terre motus, &c. BURNET ubi ſupra, c. 7. 
» The Zirchnitzer Sea in Carneola, is of great Uſe to the 


' Inhabitants of that Country, by affording them Fiſh, Fowls, 
. Fodder, Seeds, Deer, Swine, and other Beaſts, Carriage for 


their Goods, Sc. Vid. Phil. Tranſ. N 191. G&c. or Lowll' 
Abriag. Val. II. p. 306, &c. where you have put together in 
one View, what is diſperſed in divers of the Tranſactions. This 
Sea or Lake proceeds from ſome ſubterraneous Grotto, or Lake, 
as is made highly probable by Mr. VaLvasoR, bid. 

The Grotto Podpetſchio may be another Inſtance, that the 
very ſubterraneous Lakes may be of Uſe, even to the Inha- 


| bitants of the Surface above: Of which ſee LowTH, 46: /uf. 


p. 317. STURMIUs alſo may be conſulted here in his Phils/. 


Eclect. Exercit. 11. de Terræ mot. particularly in Chap. 3. ſome 


of the moſt eminent Specus's are enumerated, and ſome of their 
Uſes. ; 

< Crebriſpecus[remedium] præbent. Præconceptum enim ſpiritun 
exhalart; quod in certis notatur oppidis, que minus quatiuntur, 


crebri; ad eluviem cuniculis cavata, PLIN. Hiſt. Nat. I. 2 c. 82. 
„ "W000: 
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lets ſeem to be of greateſt Uſe to the Peace and 
WY Quict of the Terraqueous Globe, in venting the 
ſubterraneous Heat and Vapours ; which, if pent 
Nup, would make dreadful and dangerous Commo- 
tions of the Earth and Waters. 

lt may be then accounted as a ſpecial Favour of 
the divine Providence, as is obſerved by the Author 
before praiſed d, “ That there are ſearcely any 
Countries that are much annoyed with Earth- 
quakes, that have not one of theſe fiery Vents, 
And theſe (ſaith he) are conſtantly all in Flames 
whenever any Earthquake happens, they diſgor- 
ging that Fire, which whilſt underneath, was the 
Cauſe of the Diſaſter. Indeed (faith he) were it 
not for theſe Diverticula, whereby it thus gain- 
eth an Exit, it would rage in the Bowels of the 
Farth much more furiouſly, and make greater 
Havock than now it doth. So that, tho? thoſe 
Countries, where there are ſuch Yulcano's, are 
<< uſually more or leſs troubled with Earthquakes , 
yet, were theſe Yulcanss wanting, they would 
be much more annoyed with them than now they 
are; yea, in all Probability, to that Degree, as 
to render the Earth, for a vaſt Space around them, 
perfectly uninhabitable. In one word (ſaith he) 
ſo beneficial are theſe to the Territories where 
they are, that there do not want Inſtances of 
ſome which have been reſcued, and wholly de- 
livered from Earthquakes by the breaking forth 
of a new Vulcano there; this continually dif- 
charging that Matter, which being till then 
barricaded up, and impriſoned in the Bowels 
of the Earth, was the Occaſion of very great 
and frequent Calamities.” Thus far that inge- 
nous Author. 
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CHAP, IV. 
Of the MouNTAINsS and VALLEYS. 


HE laſt Thing I ſhall take notice of, relating 

to the Earth, ſhall be the Hills and Vallies. 
Theſe the eloquent Theoriſt owns to contain ſome- 
* what auguſt and ſtately in the beholding of them, 
e that inſpireth the Mind with great Thoughts and 
«© Paſſions, that we naturally on ſuch Occaſions 


think of Gop and his Greatneſs.” But then, at 
the ſame Time, he faith, the Hills are the great. 


* eſt Examples of Ruin and Confuſion ; that they 
© have neither Form nor Beauty, nor Shape, nor 
Order, any more than the Clouds in the Air; that 
they conſiſt not of any Proportion of Parts re. 
<< ferable to any Deſign, nor have the leaſt Footſtep 
of Art or Counſel.” Conſequently one grand Part 
of this lower Creation, even the whole preſent Fact 


of our Terraqueous Globe, according to this inge. 


ef 


nious Author, is a Work of mere Chance, a Structure 


in which the Creator did not concern himſelf. 
Part of this Charge I have already briefly anſwer- 

ed, and my Survey now leads me to ſhew, that the 

Mountains are ſo far from being a Blunder 0 


Chance, a Work without Deſign, that they are! 


noble, uſeful, yea, a neceſſary Part of our Globe“ 


2 Tho) there are ſome that think Mountains to be a Dt 
formity to the Earth, &c. yet if well conſidered, they will bi 
found as much to conduce to the Beauty and Conveniency of tit 
Univerſe, as any of the other Parts. Nature ( ſaith Pliny) pur 
poſely framed them for many excellent Uſes ; partly to tame tit 
Violence of greater Rivers, to flrengthen certain Foints withil 
the Veins and Bowels of the Earth; to break the Force of ti 
Sea's Inundation, and for the Safety of the Earth's Inhabitant; 
whether Beaſts or Men. That they make much fer the Pri 
tection of Beaſts, the Pſalmiſt teflifies, The higheſt Hills are 
Refuge for the wild Goats, and the Rocks for 9 4 

ng) 
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And in the firſt Place, as to the Buſineſs of Or- 
EZ nament, Beauty, and Pleaſure, I may appeal to all 
Men's Senſes, whether the grateful Variety of Hills 
and Dales, be not more pleaſing than the largeſt 


EZ continued Plains, Let thoſe who make it their Bu- 


ſineſs to viſit the Globe, to divert their Sight with 
the various Proſpects of the Earth; let theſe, I ſay, 
© judge whether the far diſtant Parts of the Earth 
BZ would be ſo well worth viſiting, if the Earth was 
every where of an even, level, globous Surface, or 
one large Plain of many 1000 Miles; and not ra- 
BZ ther, as now it is, whether it be not far more plea- 
ſing to the Eye, to view from the Tops of the 
= Mountains the ſubjacent Vales and Streams, and 
the far diſtant Hills; and again from the Vales to 
BY bchold the ſurrounding Mountains. The elegant 
= Strains and lofty Flights, both of the ancient and 
modern Poets on theſe Occaſions, are Teſtimonies 


of the Senſe of Mankind on this Configuration of 


te Fart. - 5 
But be the Caſe ds it will as to Beauty, which is 
the leaſt valuable Conſideration, we ſhall find as to 
Convenience, this Configuration of the Earth is far 
the moſt commodious on ſeveral Accounts. 
1. As it is the moſt ſalubrious, of great Uſe to 
the Preſervation or Reſtoration of the Health of 
Man. Some Conſtitutions are indeed of ſo happy 
a Strength, and fo confirmed an Health, as to be 
indifferent 


Kingly Prophet had likewiſe learnt the Safety of thoſe by bis own 
= Experience, when he alſo was fain to make a Mountain 2 Refuge 
Pon the Fury of his Maſter Saul, who proſecuted him in the Wil. 
= aerneſs. True indeed, ſuch Places as theſe keep their Neighbours 
poor, as being moſt barren, but yet they preſerve them ſafe, as being 
moſi ſtrong; witneſs our unconquered Wales and Scotland. 
Wherefore a good Author doth rightly call them Nature's Bul- 
warks, caſt up at God Almighty's Charges, the Scorns and Curbs 
of victorious Armies; which made the Barbarians in Curtius /o 
confident of their own Safety, &c. Biſhop WiLxins's World 
in the Moon, p. 114. = 
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and Fruit-Trees, and the Maturation of th 
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indifferent to almoſt any Place or Temperature of 
the Air: But then others are ſo weakly and feeble, 
as not to beable to bear one, but can live comfort- 
ably in another Place. With ſome, the finer and 
more ſubtile Air of the Hills doth beſt agree, who 
are languiſhing and dying in the feculent and groſſer 
Air of great Towns, or even the warmer, and vapo- 
rous Air of the Vallies and Waters : But contrary- 
wiſe others langutſh on the Hills, and grow luſty 
and ſtrong in the warmer Air of the Vallies. 

So that this Opportunity of ſhifting our Abode 
from the warmer and more vaporous Air of the Val- 
lies, to the colder and more ſubtile Air of the Hills, 
or from the Hills to the Vales, is an admirable 
Eaſement, Refreſhment, and great Benefit to the 
valetudinarian, feeble Part of Mankind, affording 
thoſe an eaſy and comfortable Life, who would 
otherwiſe live miſerably, languiſh, and pine away. 

2. To this ſalutary Conformation of the Earth, 
we may add another great Convenience of the Hills, 
and that is, in affording commodious Places for 


* wordeth it) as Skreens to keep off the cold and 
“ nipping Blaſts of the Northerly and Eaſterly 
Winds, and reflecting the benign and cheriſhing 
„ Sun-Beams, and ſo rendering our Habitations 
both more comfortable and more chearly in 
Winter; and promoting the Growth of Herbs 


Fruits in Summer.” = 
3. Another Benefit of the Hills is, that they ſerve 
for the Production of great Varieties of Herbs and 
Trees. And as there was not a better Judge 9 

| | dh 


b Ray's Wiſdom of God, &c. p. 251. Diſſolution of the 

Warld, p., 35. 8 
© Theophraſtus having reckoned up the Trees that delight 
moſt in the Hills, and others in the Valleys, obſerveth, *A my: 
| ; ; Th 
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thoſe Matters, ſo I cannot give a better Account 
of this Convenience, than in the Words of the laſt 
cited famous Author, the late moſt eminent and 
learned Mr. Ray a, (who hath fo fully diſcuſſed 
this Subject I am upon, that it is ſcarce poſſible to 
| tread out of his Steps therein.) His Obſervation is, 
« That the Mountains do eſpecially abound with 
« different Species of Vegetables, becauſe of the 
« oreat Diverſity of Soils that are found there, 
« every Vertex, or Eminence almoſt, affording new 
« Kinds. Now theſe Plants (faith he) ſerve partly 
for the Food and Suſtenance of ſuch Animals as 
are proper to the Mountains, partly for medici- 
« nal Uſes ; the chief Phyſick-Herbs and Roots, 
ce and the beſt in their Kinds growing there: It be- 
ing remarkable, that the greateſt and moſt luxu- 
s rious Species in molt Genera of Plants are Na- 
tives of the Mountains. | 
4. Another Convenience which my laſt named 
learned Friend abſerves © is, That the Moun- 
*< tains ſerve for the Harbour, Entertainment, and 
„Maintenance of various Animals, Birds, Beaſts 
“and Inſects, that breed, feed, and frequent there. 
For (ſaith he) the higheſt Tops and Pikes of 
the Alps themſelves are not deſtitute of their 
Inhabitants, the Ibex or Stein-buck, the Rupicapra 
Hor Chamois, among Quadrupeds; the Lagopus 
among Birds. And I myſelf (faith he) have ob- 
ſerved beautiful Papilio's, and ſtore of other In- 
ſects upon the Tops of ſome of the Alpine Moun- 
tains, Nay, the higheſt Ridges of many of theſe 
es N 1 Moun- 
m1 5 dn xo F df mdVav, weile N nanmio Th owlf 
. &y is mdVois 1e gti 5 The wear F Ci ν F 
rae my, Tu SPE. Theoph. Hiſt. PJ. I. 3.c. 4. *Amura 5 a 
Tis oreivis Torts 18. Mi c HET ay 9 e cu Nεν TA L 
N UAH TOS equdies Y idee, d ) ]]) UTKATES g eu- 
naue, Ib. I. 4. 4. 1. | 


4 Wiſdom of Gov, p. 352. 
* Uli jupra. 
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Mountains ſerve for the Maintenance of Cat- 
F< tle, for the Service of the Inhabitants of the 
„ Valleys.” | 

5. Another Thing he obſerves is, That thoſe 
„long Ridges and Chains of lofty and topping 
„Mountains, which run through whole Continents 
« Eaſt and Weſt f, ſerve to ſtop the Evagation of 


the Vapours to the North and South in hot Coun- 


& tries, condenſing them like Alembick- Heads into 
* Water, and fo (according to his Opinion) by a 
« kind of external Diſtillation giving Original to 
„ Springs and Rivers; and likewiſe by amaſling, 
* cooling and conſtipating of them, turn them 


into Rain, by thoſe Means rendring the fervid 


<* Regions of the torrid Zone habitable, 
To theſe might be added ſome other Uſes and 
Conveniences ?; as that the Hills ſerve to the 
_ | Genera- 
f Many have taken Notice, that ſome of the greateſt Emi- 
nencies of the World run generally Eaſt and Weſt; of which, 


take the late ingenious and learned Dr. NVicbols's Account, 


[Confer. with a Weiſt, Part 2. P- 191.] To go no farther than 
our own Country, all our great Ridges of Hills in England run 
Eaſt and Weſt; fo do the Alps in Italy, and in ſome Meaſure the 
Pyrenees; /o do the Mountains of the Moon in Africk, and fo de 
Mount Taurus and Caucaſus. This (he faith) is a wiſe Con- 
trivance to prevent the Vapoars,Qobich would all run Northwards, - 
aud leave no Rains in the Mediterranean Countries. 

8 That the Generation of many of the Clouds is owing to 
the Hills, appears from the Obſervations of the ingenious 
and learned Dr. Job. Fam. Scheucher of Zurich, and Mr. Joach. 
Frid. Creitlovias cited by him. They obſerv'd at Sun-riſing, 
divers Clouds detach'd by the Heat of the Sun, from ſome of 


the Tops of the A/ps, &c. upon all which their Obſervations, 


the Concluſion is, Mirati ſummam Creatoris ſapientiam, qui & 
id quod pauld aniè nulli nobis uſui efje videbatur, maximis rebus 
deftinaverat, adeoqne ex illo tempore dubitare cæpi, num Nubes 
ent future, fi iſtiaſmadi Montes & Petræ non darentur. Hy- 
pothefi hac flante, elaceſceret permagna utilitas, imd neteſſitas, 
guam Helveticæ Alpes non nobis tantum accolis, ſed & vicinis 
atiis regionibus præſtant, diſpenſande, quas gignunt Nabes, Ven- 
los, Aquas. SCHEUCH, Iter Alpm. 2 p. 20. L 
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Generation of Minerals and Metals“, and that in 
them principally are the moſt uſeſul Foſſiles found 
or if not found and generated only in them, yet ar 


leaſt all theſe ſubterraneous Treaſures are moſt ea- 


fily come at in them: Alſo their Uſe to ſeveral Na- 
tions of the Earth, in being Boundaries and Bul- 
warks to them. But there 1s only one Uſe more 
that I ſhall infiſt on; and that is, 75 

6. And laſtly, That it is to the Hills that the 


Fountains owe their Riſe, and the Rivers their 


Conveyance. As it is not proper, ſo neither ſhall I 
here enter into any Diſpute about the Origin of 
Springs, commonly aſſign'd by curious and learned 
Philoſophers. But whether their Origin be from con- 
denſed Vapours, as ſome think '; or from Rains fal- 


ling, as others; or whether they are derived from the 
Sea by way of Attraction, Percolation, or Diſtillati- 


on; or whether all theſe Cauſes concur, or only 
ſome, ſtill the Hills are the grand Agent in this pro- 
digious Benefit to all the Earth: Thoſe vaſt Maſ- 
ſes and Ridges of Earth ſerving as ſo many huge 
Alembicks or Cola in this noble Work of Nature. 
But be the Modus, or the Method Nature takes in 
this great Work, as it will, it is ſufficient to my Pur- 
poſe, that the Hills are a grand Agent in this ſo no- 
ble and neceſſary a Work: And conſequently, that 
thoſe vaſt Maſſes and lofty Piles are not, as they are 
charged, ſuch rude and uſeleſs Excreſcences of our 


ill-formed Globe; but the admirable Tools of Na- 


| Tue, 
Þ Let us take here O]. Mag. Obſervation of his Northern 
Mountains; Montes excelfi ſunt, ſed pro majori parte ſteriles, & 
aridi; in quibus fere nil aliud pro incolarum commoditate & con- 
ſervatione gignitur, quam inexhauſta pretioſorum Metallorum u- 
bertas, gud ſatis opulenti, fertileſgue ſunt in omnibus vitæ ne- 
cefariis, forſitan & ſuperfluis aliunde fi libet conquirendis, una- 
nimique robore, ac wviribus, ubi vis contra has nature dona in- 

tentata fuerit, defendendis. Acre enim genus hominum e, &c. 
Ol. Mag. Hiſt. I. 6. Præf. See alſo Sir RoBERT S1BBALD's 

Prodr. Nat. Hiſt. Scot. p. 47. | 5 

: dee Book i. Chap. 3. Note d. Mon- 
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ture, contrived and ordered by the infinite Creator, 


to do one of its moſt uſetul Works, and to diſpenſe 


this great Bleſſing to all Parts of the Earth; without 


which neither Animals could live, nor Vegetables 
ſcarcely grow, nor perhaps Minerals, Metals, or Foſ- 
files receive any Increaſe. For was the Surkace of 
the Earth even and level, and the middle Parts of 
its Iſlands and Continents not mountainous and 
high (as now it is) it is molt certain there could be 
no Deſcent for the Rivers, no Conveyance for the 


Waters; but inſtead of gliding along thoſe gentle 


Declivities which the higher Lands now afford them, 


quite down to the Sea, they would ſtagnate, and 


perhaps ſtink, and alſo drown large Tracts of Land. 


But indeed, without Hills, as there could be no 


Rivers, ſo neither could there be any Fountains, or 


Springs about the Earth; becauſe, if we could ſup- 


poſe a Land could be well watered (which I think 
not poſſible) without the higher Lands, the Waters 


could find no Deſcent, no Paſſage thro? any com- 


modious Out-lets, by virtue of their own Gravity; 
and therefore could not break out into thoſe com- 
modious Paſſages and Currents, which we every 
where almoſt find in, or near the Hills, and ſeldom 
or never, in large and ſpacious Plains; and when we 
do find 'em in them, it is generally at great and 


inconvenient Depths of the Earth; nay, thoſe very 
ſubterraneous Waters, that are any where met with 


by digging in theſe Plains, are in all Probability ow- 
ins tothe Hills, either near or far diſtant: As among 
other inſtances may be made out, from the forcible E- 
ruption of the ſubterraneous Waters indigging Wells, 


in the Lower Auſtria, and the Territories of Modena, 


and Bologna in Italy, mentioned by my fore-named 


learned Friend Mr. Ray“. Or if there be any ſuch 


Place 


* Mnf, eur Blundel re/ated to the Parifian Academy, what 


Device the Iniabitants of the Lower Auſtria (which is encom- 


poſed 


3 
_—. 
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Place found throughout the Earth, that is devoid of 


Mountains, and yet well watered, as perhaps ſome 
ſmall Iſlands may; yet in this very Caſe, that whole 
Maſs of Land 1s no other than as one Mountain 
deſcending (tho* unperceivedly) gently down from 
the Mid-land Parts to the Sea, as moſt other Lands 
do; as is manifeſt from the Deſcent of their 
Rivers, the Principal of which in moſt Countries, 
have generally their Riſe in the more lofty Mid- 
land Parts. 5 | 
And now conſidering what hath been ſaid con- 
cerning this laſt Uſe of the Hills, there are two or 
three Acts of the Divine Providence obſervable 
therein. One is, that all Countries throughout the 
whole World ſhould enjoy this great Benefit of 
Mountains, placed here and there, at due and pro- 
per Diſtances, to afford the ſeveral Nations this 
excellent and moſt neceſſary Element the Wa 


ters. 


Th For 
paſſed with the Mountains of Stiria) are wont to uſe to fill their 
Wells with Water. They dig in the Earth to the Depth of 20 and 

25 Peet, till they come to an Argillaſclammy Earth] which 
they bore through ſo deep, till the Waters break forcibly cut; 

which Water, it is probable, comes from the neighbouring Moun- 

tains in ſubterraneous Channels. And Caſſinus obſerved, That 
in many Places of the Territory of Modena and Bologna in Italy, 
they make themſelves Wells by the like Artifice, &c. By theſ? 

Means the ſame Seig. Caflini made 4 Fountain at the Caſtle of 

Urbin, that caſt up the Water 5 Foot high above the Level of the 

Ground. Ray's Diſc. p. 40. ubi plura. 

Upon Enquiry of ſome skilful Workmen, whoſe Buſineſs it 
is to dig Wells, Fc. whether they had ever met with the like 
Caſe as theſe in this Note; they told me they had met with it 
in E/ex,where after they had dug to 50 Feet Depth, the Man in 
the Well obſerved the clayey Bottom to ſwell and begin to ſend 
out Water, and ſtamping with his Foot to ſtop the Water, he 
made way for ſo ſudden and forcible a Flux of Water, that be- 
fore he could get into his Bucket, he was above his Wailt in 
Water; which ſoon aſcended to 17 Feet height, and there ſtay- 
ed; Andalthough they often, with great Labour endeavoured 
to empty the Well, in order to finiſh their Work, yet they 
could never do it, but were forced to leave it as it was. 
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For, according to Nature's Tendency, when the 
Earth and Waters were ſeparated, and order'd to 
their ſeveral Places, the Earth muſt have been of an 
even Surface, or nearly ſo. The ſeveral component 
Parts of the Earth muſt have ſubſided according to 
their ſeveral ſpecificæ Gravities, and at laſt have 
ended in a large, even, ſphericial Surface, every 


where equidiſtant from the Centre of the Globe, 


But that inſtead of this Form, ſo incommodious for 
the Conveyance of the Waters, it ſhould be jetted 
out every where into Hills and Dales, ſo neceſſary 
for that Purpoſe, is a maniteſt Sign of an eſpecial 
Providence of the wiſe Creator. 

So another plain Sign of the ſame eſpecial Pro- 


vidence of Gop, in this Matter, is, that generally 


throughout the whole World, the Earth is fo diſ- 

os'd, ſo order'd, ſo well laid. I may ſay, that 
the Mid-land Parts, or Parts fartheſt from the Sea, 
are commonly the higheſt: Which is manifeſt, 1 
have ſaid, from the Deſcent of the Rivers. Now 


this is an admirable Proviſion the wiſe Creator hath 


made for the commodious Paſſages of the Rivers, 
and for draining the ſeveral Countries, and carry- 
ing off the ſuperfluous Waters from the whole 
Earth, which would be as great an Annoyance, as 
now they are a Convenience. 


Another providential Benefit of the Hills ſup- 


_ plying the Earth with Water, is, that they are not 
only inſtrumental thereby, to the Fertility of the 


Valleys, but to their own alſo; to the Verdure of 
the Vegetables without, and to the Increment and 
Vigor of the Treaſures within chem. 


Thus 
1 As the Hills FR higher, are naturally Aiſpoled to be 


drier than the Valleys; ſo kind Nature hath provided the 


greater Supplies of Moiſture for them, ſuch at leaſt of them as 
do not aſcend above the Clouds and Vapours. For, beſides the 
F ountains continually watering them, they have more Dews 


and 
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EF Thus having vindicated the preſent Form and Fa- 
brick of the Earth, as diſtributed into Mountains 
and Valleys, and thereby ſhewn in ſome Meaſure 
the Uſe thereof, particularly of the Mountains, 
which are chiefly found Fault with; I have, I hope, 
made it in ſome Meaſure evident, that Gor was no 
ile Spectator *, nor unconcerned in the ordering 
of the Terraqueous Globe, as the former bold Char- 
ges againſt it do infer; that he did not ſuffer fo 
grand a Work as the Earth, to go unfiniſh'd out of 
his Almighty Hand; or leave it to be order'd by 
Chance, by natural Gravity, by caſual Earthquakes, 
Sc. but that the noble Strokes, and plain Remains 
E of Wiſdom and Power therein, do manifeſt it to be 
his Work. That particularly the Hills and Vales, 
tho' to a peeviſh weary Traveller they may ſeem 
E incommodious and troubleſome; yet are a noble 
Work of the great Creator, and wiſely appointed 
by him for the Good of our ſublunary World. 

And ſo for all the other Parts of the Terraqueous 
Globe, that are preſumed to be found Fault with by 


dry 


and Rains commonly than the Valleys. They are more fre- 
& quently covered with Fogs; and by retarding, ſtopping, or 
compreſſing the Clouds, or by their greater Colds condenſing 
| them, they have larger Quantities of Rain fall upon them. 

As ] have found by actual Experience, in comparing my Obſer- 
vations with thoſe of my late very curious and ingenious Cor- 
reſpondent, Richard Townly, Eſq; of Lancaſbire, and ſome 
others, to be met with before, Chap. 2. Note. From which 
it appears, that above double the Quantity of Rain falleth in 


becauſe Lancaſpire hath more, and much higher Hills than 
Eſſex hath. See Book ii. Chap. 5. Note e. - | 

n Accuſandi ſan? med ſeutentid hic ſunt Sophiſtæ, qui cam 
Men inertia atque inſcitia condemnant, &c. GALEN. de Uſ. Part. 


l. 10. c. 9. 
Vide 


Cn r. IV. and VALLEYS. 79 


W ſome, as if careleſsly order'd, and made without any 
Deſign or End; particularly the Diſtribution of the 


Lancaſhire, than doth at Upminſter : The Reaſon of which is. 


nondum invenire, neque exponere opera Nature queant, eam ta- 
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80 The MounTaiNns Book III. 
dry Land and Waters; the laying the ſeveral Strata, 


or Beds of Earth, Stone, and other Layers before 
ſpoken of, the Creation of noxious Animals; and 


' poiſonous Subſtances, the boiſterous Winds; the 


Vulcano's, and many other Things which ſome are 
angry with, and will pretend to amend; I have be. 


fore ſhewn, that an infinitely wiſe Providence, an 


Almighty Hand was concerned even in them ; that 


they have all their admirable Ends and Uſes, and 


are highly inſtrumental and beneficial to the Being, 
or Well-being of this our Globe, or to the Crea- 


tures reſiding thereon, 


So alſo for human Bodies, it hath been an anct- 
ent v, as well as modern Complaint, that our Bodies 
are not as big as thoſe of other Animals; that we 
cannot run as ſwift as Deer, fly like Birds, and that 
we are out- done by many Creatures in the Accuracy 


of the Senſes, with more to the ſame Purpoſe. But 


theſe Objections are well anſwered by Seneca“, and 
will receive a fuller Solution from what I ſhall ob- 
ſerve of Animal Bodies hereafter. 
But indeed, after all, it is only for want of out 
knowing theſe Things better, that we do not 
* „ admire 
n Vide quam iniqui ſini divinorum munerum &ſt i matores, etian 
quidam profeſſi ſapientiam, Queruntur quod non magnitudine cor, 


poris equemnus Elephantes, velocitate Cerwos, levitate Aves, in. 
petu Tauros; quod ſolidior fit cutis Belluis, decentior Damis, den- 


fior Urſis, mollior Fibris; quid ſagacitate nos narium Canes vin- 


cant, qudd acie luminum Aguilæ, ſpatio ætatis Corvi, multa A. 
nimalia nandi facilitate. Et cum gquædam ne coire guiden it 
idem Natura patiatur, ut velucitatem corporis & wires pares a- 
nimalibas habeamus ; ex diverſis & diſſidentibus bonis Hominen 


non efſe compoſitum, injuriam vocant; & in negligentes noſtri 
| Deas guerimoniam jaciunt, quod non bona valetudo, & witiis in- 


expugnabilis data fit, quod non futuri ſcientia. Vinx fibi tempe- 
rant quin eouſque impudentiæ provehantur, ut Naturam oderint, 
gudd infra Deos ſumus, quod non in &quo illis ſtetimus. SENECA, 
de Benef. lib. 2. cap. 29. 5 . 
Quanto ſatids eft ad contemplationem tot tantorumgue be. 


neficiarum reverti, & agere gratias, quid nos in boc pulcberri- 
ma 
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Crap. V. De Concluſion, By 


admire ? them enough; it is our own Ignorance, 
EZ Dulneſs, or Prejudice, that makes us charge thoſe 
noble Works of the Almighty, as Defects or Blun- 
ders, as ill-contrived, or ill- made. 

EZ Tt is therefore fitter for ſuch finite, weak, igno- 
rant Beings as we, to be humble and meek, and 
EZ conſcious of our Ignorance, and jealous of our own 
judgment, when it thus confronteth infinite Wiſ- 
dom. Let us remember how few Things we know, 
how many. we err about, and how many we are 
ignorant of: And thoſe, many of them, the moſt 
familiar, obvious Things: Things that we ſee and 
handle at Pleaſure; yea, our own very Bodies, and 
chat very Part of us whereby we underſtand at all, 
our Soul. And ſhould we therefore pretend to cen- 
W ſure what Gop doth! Should we pretend to amend 
his Work! or to adviſe infinite Wiſdom ! or to 


that theſe Objections are the Products, not of Rea- 


terrify'd with the burning Mountains, and Earth- 
Wquakes ; they have been annoyed by the noxious 
Animals, and fatigued by the Hills; and therefore 
Ware angry, and will pretend to amend theſe Works 


V= 2 
„ of the Almighty. But in the Words of St. Paul a, 


ve may ſay, Nay, but O Man, who art thou that 
3 1 replioſt 


in 

„ domicilio polueruni [ Dii] ſecundas ſortiri, guod terrenis præ fe- 
ren cerunt. Then having reckoned up many of the Privileges and 
benefits, which the Gods, he faith, have conferred upon us, he 
i#- concludes, Ita et: cariſſi mos nos habuerunt Dii immortales, ha- 
. entgue. Ex qui maximus tribui honos potuit, ab ipſis proximos collo- 
a Waverunt. Magna accepimus, majora non cepimus. SENEC. ibid, 
ary 


P Naturam maxim? admiraberis, fi omnia ejus opera perlu- 
rarts, GALEN. de Ul. Part. l. 11. concluſ. 


Rom. ix, 20, 21. | : 
| G r Neither 


know the Ends and Purpoſes of his infinite Will, as 
it we were of his Council! No, let us bear in Mind, 


bon, but of Peeviſhneſs. They have been incom- 
W moded by Storms and Tempeſts; they have been 
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f 82 The Concluſion. Book Ill 
f | replieſt againſs God? Shall the Thing formed ſay 1 
bY | him that formed it, Why haſt thou made me thu, ? 
1 Halb not the Potter Power over the Clay, of the ſam, 


Lump to make one Veſſel to Honour, and another 1 
Diſbonour? If the Almighty Lord of the World had, 
lll for his own Pleaſure, made this our World more in- 
5 convenient for Man, it would better become us to 
WH fit ſtill, and be quiet; to lament our own great In. 
I! firmities and Failings, which deſerve a worſe Place, 
ji! a more incommodious Habitation than we meet 
_ NT with in this elegant, this well contrived, well formel 
Wl! World; in which we find every thing neceſſary 
[ti for the Suſtentation, Uſe, and Pleaſure, both 0 
5 Man, and every other Creature here below; as wel 
as ſome Whips, ſome Rods to ſcourge us for ou 
Sins r. But yet ſo admirably well temper'd is our Wi 
Þ S.ctate, ſuch an Accord, ſuch an Harmony is ther: Wi 
4 throughout the Creation, that if we will but pu. 
18 ſue the Ways of Piety and Virtue, which Gov WM 
{78 hath appointed; if we will form our Lives accord 
„ ing to the Creator's Laws, we may eſcape the Evil 
it | of this our frail State, and find ſufficient Means v 
1 make us happy whilſt we are in the Body. Th 
1738 natural Force and Tendency of our Virtue, wil 
| i : „ 
| 1 r Neither are they [noxious Creatures] F Ie Uſe to ane 
i | eur Minas, by teaching us Care and Diligence, and more Wit. Au 
1 | fo much the more, the worſe the Things are we ſee, and ſhould t 
175 void. Weeſels, Kites, and other miſchievous Animals, indutei 


1 to a Watchfulneſs : Thiſtles and Moles to good Husbandry ; Lit 
| li eblige us to Cleanlineſs in our Bodies ; Spiders in our Houſes; 
| 


[1 18 tbe Moth in our Cloths. The Deformity and Filthineſs of Switt 
on make them the Beauty- Spot of the Animal Creation, and the En 

lf #lems of all Vice. Ihe Truth is, Things are burtful to us nl 
rf by Accident; that is, not of Neceſſity, but through our own Ny" 

on 95 gence or Miſtake, Houſes decay, Corn is blaſted, and the Ii. 

hy!  *breeds in Malt, ſconeſt towards the South. Be it jo, it is til 
Wi our own Fault, if we uſe not the Means which Nature and i 
f have provided againſt theſe Inconveniences. GREW's Colm! 
Chap. 2. 9. 49, 50. a eres 7 
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prevent many of the Harms *, and the watchful 
EZ Ptovidence of our Almighty Benefactor will be a 
Guard againſt others; and then nothing is want- 
ing to make us happy, as long as we are in this 
World, there being abundantly enough to enter- 


enough to pleaſe the Eye of the moſt Curious and 
Inquiſitive; Harmonies and Conſorts of Nature's 
= own, as well as Man's making, ſufficient to delight 
the Ear of the moſt Harmonious and Muſical ; all 
ſorts of pleaſant Guſto's to gratify the Taſte and Ap- 
petite, even of the moſt Luxurious; and fragrant 
And, in a word, enough to make us love and de- 
le, conſidering how nearly we are ally'd to another 
er World, as well as this. | 
| Non eft gemendus, nec gravi urgendus nece, 
Virtute quiſquis abſtulit fatis iter. | 
5 'SENEc. Hercul. Oet. Act. 5. Car. 1833. 


Nunguam Stygias fertur ad umbrat 
Inclyta virtus, 


ain the Minds of the moſt Contemplative; Glories 


Odours, to pleaſe the niceſt and tendereſt Smell: 


light in this World, rather too much, than too lit- 


1d. Ibid. Car. 1982. 


BOOK IV. 
Of ANiMaALs in General. 


N the laſt Book, having ſurvey'd the 
P<& Farth itſelf in particular, I ſhall next 
take a View of the Inhabitants thereof; 
or the ſeveral Kinds of Creatures, that 
have their Habitation, Growth, or 
e thereon. 
Theſe Creatures are either Senſitive, or Inſenſi 
tive Creatures. 
In ſpeaking of thoſe endowed with 5 I ſhall 
conſider, 


I. Some Things common to them all. 

IT. Things peculiar to their Tribes. 

I. The Things in common, which I intend to 
take Notice of, are theſe Ten: 


1. The five Senſes, and their Organs. 
2. The great Inſtrument of Vitality, Reſpiration 
3. The Motion, or Loco- motive F aculty of A- 


nimals. 
4. The 


2 Printipio ceelum, ac terras, campoſque liquentes, 
| Lucentemque globum Lune, Titaniaque aſtra 
Spiritus intis alit, totamque infuſa per artus 
Mens agitat molem, & nag no ſe corpore miſcet. 
Inde bominum, pecudumque genus, viteque volantum, 
Et que marmoreo fert monſira ſub @quore pontus, 
Igneus eft illts vigor, & COTS origo 


Seminibus, 
Vine, Eneid. I. 6. Gun 7% 
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4. The Place in which they live and act. 
5. The Balance of their Numbers. 

6. Their Food, 

7. Their Cloatbing. 

8. Their Houſes, Neſts or Habitations. 
9. Their Methods of Self- Preſervation. 


10. Their Generation, and Conſervation of their 
Species by that — 


2 


— 


GR L 
Of the Five SENSES in General. 
HE firſt Thing to be conſider'd, in common 


1 to all the ſenſitive Creatures, is, their Faculty 
of Seeing, Hearing, Smelling, Taſting and Feeling; 
and the Organs miniſtring to theſe five Senſes, toge- 
ther with the exact Accommodation of thoſe Senſes, 
and their Organs, to the State and Make of every 
Tribe of Animals 2. The Conſideration of which 
Particulars alone, were there no other Demonſtra- 
tions of God, is abundantly ſufficient to evince the 
infinite Wiſdom, Power and Goodneſs of the great 


| of them! and at their noble Uſe and Performances! 
| For ſuppoſe an Animal, as ſuch, had Breath and 
Life, and could move itſelf hither and thither; 
yet how could it know whither to go, what it was 
| about, where to find its Food, how to avoid thou- 


lipuis ſuperatur à multis. Aguilæ clarins cernunt : Vultures ſa- 
gaciùs odorantur, liquidias audiunt Talpe obrute terra, tam den- 
19 atque ſurdo nature elemento. Pr.1n. Nat. Hiſt, 1. 10. c. 69. 
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Creator. For, who can but ſtand amazed at the 
| Glories of theſe Works! At the admirable Artifice | 


lands 


Ex ſenſibus ante cetera Homini 7 aftus, deinde Guſtatus: re- 
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86 Senſes of ANIMALS. Book IV. 


Man, particularly, view the Glories of the Heavens, 


tor hath provided for the Delight and Pleaſure of 
his Creatures! And laſtly, How could Man, or 


Health from Sickneſs, and conſequently be able to 


ſtinctly conſidering the Proviſion which the Cre 
tor hath made for each of theſe Senſes, 


fands of Dangers , without Sight! How could 


ſurvey the Beauties of the Fields, and enjoy the 
Pleaſure of beholding the noble Variety of diverting 
Objects, that do, above us in the Heavens, and 
here in this lower World, preſent themſelves to our 
View every where; how enjoy this, I ſay, without 
that admirable Senſe of Sight © / How could alſo 
the Animal, without Smell and Taſte, diſtinguiſh 
its Food, and diſcern between wholſome and unwhol. 
ſome; beſides the Pleaſures of delightful Odours, 
and reliſhing Guſto's! How, without that other 
Senſe of Hearing, could it diſcern many Dangers 
that are at a Diſtance, underſtand the Mind of 
others, perceive the harmonious Sounds of Muſick, 
and be delighted with the Melodies of the winged 
Choir, and all the reſt of the Harmonies the Crea- 


any other Creature, diſtinguiſh Pleaſure from Pain, 


keep their Body ſound and entire, without the Sen: 
of Feeling ! Here, therefore, we have a glorious 
Oeconomy in every Animal, that commandeth Ad: 
miration, and deſerveth our Contemplation : a 
will better appear by coming to Particulars, and di- 


_ > Subjacent Oculi, pars corporis pretioſiſſima, & qui luci us | 
vitam diſiinguant a morte. PLin. Nat. Hiſt. I. 11. c. 37. 

© Famine aliguæ Megarenſes ſolis oculis diſcernere valebant 
inter Ova que ex Gallind nigra, & que ex alba nata ſunt, " 


what is aſſirmed (how truly I know not) by GRIMAL p de Li 
min. & Color. Pr. 43. ) 60. 
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. OR our clearer Proceeding in the Conſidera- 


its Oeconomy, I ſhall conſider, 

1. The Form of the Eye. 

2. Its Situation in the Body. 

Its Motions, 

Its Size. 

Its Number. 

Its Parts. ON. 

The Guard and Security Nature hath provi- 
ded for this ſo uſeful a Part. e 
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by Authors that have made it their particular De- 
ſign and Buſineſs to ſpeak of the Works of Gop; 
ſo divers of the aforeſaid Particulars have been 
W touched upon by them. And therefore I ſhall take 
in as little as poſſible of what they have ſaid, and 
as near as I can, mention chiefly what they have 
omitted, And, IT. For 


n Diſſectionibus anatomicis vix aliguid adnirabilius, aut 
artificigſius fructurâ Oculi humani, meo quidem judic io, occurrit: 
ut meritò, per excellentiam, Creatoris appelletur Miraculum. Gu 1. 
FaBR. HIL DAN. Cent. 2. Obſerv. 1. | 1 
| So likewiſe that accurate Surveyor of the Eye, Dr. Briggs, 
W whoſe Ophtha/mography T have met with fince my penning this 
Part of my Survey. His Character of this curious Piece of 
Gop's Work is, Inter præcipuas corporis animati partes, que mage 
ai Conditoris noſtri ſapientiam oſtendunt, nulla ſan? reperitur,que 
majori pormpa elucet quam ipſe Oculus, aut que elegantiori forme 
concinnatur. Dum enim aliæ partes vel minori ſatellitio ſtipantur, 
vel in tantam venuſtatem haud aſſergunt ; Ocelli peculiarem hono- 
rem & decus @ ſupremo Numine afflatum referunt, & nunguam 
aon flupende ſue Potentiæ characteres repreſentant. Nulla ſan? 
pars tam diving artificio & ordine, Sc. Chap. 1. F. 3. 
G 4 yy 


tion of this noble Part a, and underſtanding 


As this eminent Part hath not been pretermitted 
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88 Of the Eye. Book IV, 


i 


1. For the Form of the Eye; which is for the 
moſt part Globous, or ſomewhat of the ſphæroidal 
Form, which 1s far the more commodious optical 
Form, as being fitteſt to contain the Humours with- 
in, and to receive the Images of Objects from with- 
out b. Was it a Cube, or of any multangular Form, 
ſome of its Parts would lie too far off ©, and ſome 
too nigh thoſe lenticular Humours, which by their 
Refractions cauſe Viſion. But by means of the Form 
before-mentioned, the Humours of the Eye are 


commodiouſly laid together, to perform their Office 


of Refraction; and the Retina, and every other Part 
of that little darken'd Cell, is neatly adapted regy- 
larly to receive the Images from without, and to 
convey them accordingly to the common Senſory 


in the Brain. | "ny 


v It is a good Reaſon Friar Bacon aſſigns for the Sphæricity of 
the Eye: Nam ſi et plane figure, ſpecies rei majoris oculo non puſſet 
cadere perpendiculariter ſuper eum C Am ergoOculus videt magna 


corpora, ut fer? quartam cœli uno aſpectu, manifeſtum eſt,quod nm 
poteſt effe plane figure, nec alicujus niſi ſpherice, quoniam ſuper 


ſpharam parvam palſunt cadere perpendiculares infinite, que a 

magno corpore veniunt, & tendunt in centrum Sphere : Et ji 
magnum corpus poteſt ab oculo paruo videri. For the Demon: 
ſtration of which he hath given us a Figure. Ros. Ba cox. Per. 
ſpect. Diſtinct. 4. Cap. 4. | 

Dr. Briggs faith, Pars antica { five Cornea) convexior eft ps. 
flica : hac enim ratione radii meliùs in pupillam detorquentur, 
& Oculi fundus ex alterd parte in majorem (propter imaginti 
rerum ibidem delineanaas) expanditur. Ibid. F. 2. 

c Suppoſe the Eye had the Relina, or back Part, flat for 
the Reception of the Images, as in Fig. 1. ABA; it is manifelt, 
that if the Extremes of the Image A A were at a due focal 
Diſtance, the middle B would be too nigh the Cryſtalline, 

and conſequently appear confuſed and dim ; but all Parts of 
the Retina lying at a due focal Diſtance from the Cryftalline, 
as at ACA, therefore the Image painted thereon is ſeen diſtin 
and clear. Thus in a dark Room, with a Lens at a Hole in 
the Window (which S:urmius calls his artificial Eye, in his 
Exercit. Acad. one of which he had made for his Pupils, to 
run any where on Wheels) In this Room, 1 ſay, if the Paper 
that receives the Images be too nigh, or too far off the Lens, 
the Image will be confuſed and dim ; but in the Focus of the 
Glaſs, diſtinct, clear, and a pleaſant Sight. 4 Bla 
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To this we may add the Aptitude of this Figure 
to the Motion of the Eye; for as it is neceſſary for 
the Eye to move this way, and that way, in order 
to adjuſt itſelf to the Objects it would view; ſo 
by this Figure it is well prepared for ſuch Motions, 
ſo that it can with great Facility and Dexterity di- 
rect itſelf as Occaſion requires. 

And as the Figure, ſo no leſs commodious is, 


Head 4, the moſt erect, eminent Part of the Bo- 
dy, near the moſt ſenſible, vital Part, the Brain. 
= By its Eminence in the Body, it is prepar'd to take 
| in the more © Objects. And by its Situation in 
the Head, beſides irs Proximity to the Brain, it is 
in the moſt convenient Place for Defence and Secu- 
rity. In the Hands, it might indeed (in Man) be 
render'd more eminent than the Head, and be turn- 
ed about here and there at Pleaſure : But then it 
would be expoſed to many Injuries in that active 
Part, and the Hands * render'd a leſs active and 
uſeful Part. And the like may be ſaid to its Sight, 


* R 
* os 8 S R 
r c 9 * 
* ä e e D 
„%% 
gf LO FEE Oe 9 * P 7 2 1 33 3 
n e N c RE dos a 


DOM i $4, cl: WR 2 
9 ö a ** 
N ir 7 n 
o 


Rn "oe 


_— 


But in the Head, both of Man, and other Ani- 
mals, it is placed in a Part that ſeems to be con- 
trived and made, chiefly for the Action of the 
principal Senſes. 5 | 
Another Thing obſervable in the Sight of the 
Eye, is the Manner of its Situation in the Head, in 

| "Mme 


* Blemmyis traduntur capita abeſſe, Ore & Oculis pectore af- 
Axis. PLN. Nat. Hiſt. I. 5. c. 8. Occidentem versis quoſdam 


theſe, and other ſuch like Fables, in this laft cited Chapter of 
Pliny, no doubt our famous Romancer Sir F. Mandeville, had 
his Romantick Stories related in his Travels. 

© See Book v. Chap. 2. Note e. 

f Galen deſerves to be here conſulted, who in his Book De 
U/u Partium, from many Conſiderations of the Hand, ſuch 


largely proves and reflects upon the Wiſdom and Providence 
of the Contriver and Maker of that Part, -  # Thus 


2. The Situation of the Eye; namely, in the | 


in any other Part of the Body, but where it is. 


fine cervice Oculos in humeris habentes. Tb. J. 7. c. 2. From 


as What is here mentioned, as alſo its Structure, Site and Uſe, 
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may the better ſeek their Food, and eſcape Dangers. 


the Eye itſelf. And this is generally upwards, 


Method, either by denying Motion to the Eyes, 
or the Head i, it is a very wonderful Proviſion ſhe 


(that purſue them) the 


90 Of the Ex r. Boox IV, 


the Fore-part, or Side-part thereof, according to 
the particular Occafions of particular Animals. In 
Man, and fome other Creatures, it is placed to look 
directly forward chiefly ; but withal it is fo order'd, 
as to take in near the Hemiſphere before it. In 
Birds, and ſome other Creatures, the Eyes are fo 
ſeated, as to take in near a whole Sphere, that they 


And in ſome Creatures they are ſeated ſo as to ſee 
beſt behind them *, or on each Side, whereby they 
are enabled to ſee their Enemy that purſues them 
that Way, and fo make their Eſcape. 
And for the Aſſiſtance of the Eyes, and ſome of 
the other Senſes in their Actions, the Head is ge- 
nerally made to turn here and there, and move as 
Occaſion requires. Which leads me to the 
3. Thing to be remarked upon, the Motions of 


downwards, backwards, forwards, and every Way Þ, 
for the better, more eaſy, and diſtinct Reception 
of the viſual Rays. „ 

But where Nature any way deviateth from this 


hath 


3 Thus in Hares and Conte), their Eyes are very protuberant, 
and placed ſo much towards the Sides of their Head, that their 
two Eyes take in nearly a whole Sphere: Whereas in Dog: 

HS are ſet more forward in the Head, th 
to look that Way more than backward. 

n Sed lubricos Oculos fecit [Natura] & mobiles, ut & detti- 
narent fiquid noceret; & aſpettum, quo vellent, facile convertt- Pa 
rent. CI ER. de Nat. Deor. J. 2. c. 57. 
i The Eyes of Spiders (in ſome ſour, in ſome fix, and in 
ſome eight) are placed all in the Forefront of their Head 


(which is round, aud without any Neck) all diaphanous and wt 
tranſparent, like a Locket of Diamonds, &c. neither wonder wh) 


Providence ſhould be ſo anomalous in this Animal, more than in 
any other we know of. For, 1. Since they wanting a Neth, 
cannot move their Head, it is requifite that Deſect w_ bt 

| ups 


Cn ar, II. Of the Eves, 01 
hath made in the Caſe. Thus for a Remedy of 


this Inconvenience, in ſome Creatures their Eyes 


are ſet out at a Diſtance * from the Head, to be 


circumvolved here and there; or one this, the other 
that Way, at Pleaſure, And in Creatures, whoſe 
Eyes are without Motion, as in divers Inſects; in 
this Caſe, either they have more than two Eyes, or 
their Eyes are nearly two protuberant Hemiſpheres, 
and each Hemiſphere often conſiſting of a prodigi- 
ous Number of other little Segments of a Sphere. 
By which Means thoſe Creatures are ſo far from be- 
E ing deny'd any Benefit of that noble and moſt ne- 
ceſſary Senſe of Sight, that they have probably 


fapplied by the multiplicity of Eyes. 2. Since they were to live by 
catching ſo nimble a Prey as a Fly is, they ought to ſee her every 
Way, and ts take her per ſaltum (as they de) without any Mo- 
tion of the Head to diſcover her: Which Motion would have ſcared 
away ſo timorous an Inſet. Power's Microſ. Obſerv. p. 11. 
= The Eyes of the Cameleon re/emble a Lens, or Convex-Gl!aſs, 
ſet in a verſatile globular Socket, which ſhe turneth backward or 
any way, without moving her Head; and ordinarily the one a con- 
trary or quite different way from the other, Dr. GobpDaRx D in 
Phil. Tranſ. Ne 137. 55 | 

But what is more extraordinary in this Motion [of the Came- 
leon's Eye] is, to ſee one of the Eyes move, whilſt the other re- 


that the other looketh behind ; the one to look up to the Sky, when 


treme, that they do carry the Pupilla ander the Creſt which makes 
the Eye-brow, and ſo far into the Canthi, or Corners of the Eyes, 
that the Sight can diſcern whatever is done juſt behind it, and 
directiy before, withoat turning the Head, which is faſtened to 
the Shoulders. Mem. for a Nat. Hitt. in Anatom. Diſſect. at 
Paris. Diff. of Camel. pag. 22. | 


_ tained in their four Horns, like atramentous Spots, fitted to the 
Ends of their Horns, or rather to the Ends of thoſe black Filaments 


ER wordeth it, O5/. 31. pag. 36. So the ingenious Dr. LIs TER, 
Exercit. Anat. Cochl. & Limac. 


| Vid. 1.8. c. 5. Note *. 


—ͤ 


more 


mains immoveable ; and the one to turn forward, at the ſame Time 


the other is fixed on the Ground. And theſe Motions to be ſo ex- 


Snails ſend out their Eyes at a Diſtance, they being con- 


or Optic Nerves, which are fſheathed in their Horns, as Dr. Pow- 
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more of it than other Creatures, anſwerable to the 
Rapidity of their Flight, and brisk Motion; and 
to their Inqueſts after Food, Habitation, or Re- 
poſitories of Generation, or ſuch other Neceſſity of 
the Animal. „ 
4. Another admirable Proviſion in the Eye, is 
its Size; in ſome Animals large, in ſome little, 
It would be endleſs here to enumerate Particulars ; 
as thoſe of Quadrupeds, Birds, Inſects, and other 
terreſtrial Animals. And as for Fiſhes, they will 
fall under another Part of my Survey. 
I ſhall therefore only take Notice of its Size in 
one Creature, the Mole n. As the: Habitation of 
e that 


m Severinus is of Ariſtotle's, Pliny's, and Alb. Magnus 
Opinion, that the Mole hath no Sight; G. Seger denies any 
Humour to be therein, but thinks they may probably ſee, be- 
cauſe Nature made nothing in vain. But Borrichius faith, their 
Eyes have appendiculam nerveam incerebrum euntem, cujus bent- 
Icio globuli illi the little Eyes] extra pellem facile poterant ex- 
feri, retrabique pro arbitrio In illis oculorum globulis hu- 
mor aqueus copioſè ſatis natabat ; ceterorum non niſi tenue veſti- 
gium. BLas. Anat. Anim. c. 35, 

Et quoniam Natura hoc vitæ genus ipſi deflinavit, etiam per- 
quam exiguos Oculos — dedit eo confilio, ut ij, pretioſiſſina 
corporis pars, d terre pulvere ne affligerentur. Ii inſuper pilis 
tecti, fc. Humores illis oculis inſunt, & tunica nigra, uvea, 
ſe prodit. Ad hos tramite alio nervus venit, SCHNEIDER in 
Blaſ. ibid. O | . 

Some time ſince I made divers accurate Diſſections of the 
Eyes of Moles, with the Help of Microſcopes, having a Doubt 
whether what we take to be Eyes were ſuch or no. And 
upon a ſtrict Scrutiny I plainly could diftinguiſh the Yitreous 
and Cry/allize Humours, yea, the Ligamentum Ciliare, and 
the atramentaceous Macus. The Papi! J could manifeſtly 
diſcern to be round, and the Cornea copped, or conical: 
The Eye is at a great Diſtance from the Brain, the Optick 
Nerve very ſlender and long, reaching from the Eye through 
the intermediate Fleſn, and ſo paſſeth to the Brain, along 
with the Pair of Nerves reaching to the Noſe, which are 
much the largeſt that are in all the Animal. Theſe Crea- 


tures, I imagine, have the Faculty of withdrawing their == 


2 
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chat uncouth Animal is wholly ſubterraneous, its 
Lodging, its Food, its Exerciſes, nay, even all its 
BZ Paſtimes and Pleaſures, are in thoſe ſubterraneous 
EZ Receſſes and Paſſages, which its own Induſtry hath 
made for itſelf; ſo it is an admirable Proviſion 
made in the Size of the Eye of that little Creature, 
to anſwer all its Occaſions, and at the ſame Time 
to prevent Inconveniences. For as a little Light 
BE will ſuffice an Animal living always under Ground; 
E fo the ſmalleſt Eye will abundantly ſupply that Oc- 
caſion. And as a large protuberant Eye, like that 


in its principal Buſineſs, of digging for its Food 
and Paſſage; ſo it is endowed with a very ſmall 
one, commodiouſly ſeated in the Head, and well 
fenced and guarded againſt the Annoyances of the 
Earth, : . DS 

5. Another Thing remarkable in this noble Part 


in any Inſtance that I know of; and in ſome Ani- 
mals more, as I have already hinted “. 

= Now this is an admirable Proviſion; firſt, for 
the Convenience of taking in the larger Angle, or 
Space: And in the next Place, the Animal is by 


1 5 Misfor- 
if not quite into the Head (4s Snails) yet more or leſs within 
the Hair, as they have more or leſs Occaſion to uſe or guard 
their Eyes. | 

= Galen ſaith Moles have Eyes, the Cry/alline and Vitreous 
= Humours, encompaſſed with Tun ichs. De U/. Part. J. 14. c. 6. 
W 50 accurate an Anatomiſt was he for his Tune. 

= * Pliny tells us of a Sort of Heron with but one Eye, 
but it was only by Hear-ſay. Inter Aves Ardeolarum genera, 
= 905 Leucis wocant, alters oculo carere tradunt. Nat. Hiſt. 1. 11- 
. 37. So the King of the Nigre that hath but one Eye, and 
that in his Forehead, J. 6. c. 30. Which Fables I take No- 


them. 
. Supra, Note l. Th 
| | — 
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of other Animals, would much annoy this Creature 
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Y of Animals is, its Number; no leſs than twon 


this Proviſion, in ſome Meaſure, prepared for the 


tice of more for the Reader's Diverſion, than any Truth in 
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del inter ſectionem in homine, ſed totalem ſubſtantiæ confuſionen. 
found ſome Inſtances of their being diſunited ; they ſay, Sed 
in pleriſque ordinarie confunditur interior ſubſtantia, ut atcura- 


are united by the cloſeſt Conjunction, but not Confuſion of their 


of them correſponding Parts in the Brain; ſo that when any 


Misfortune of the Loſs of one of theſe noble, and 
neceſſary Organs of its Body. I 
But then beſides all this, there 1s another Thin 
conſiderable in this multiplicate Number of the 
Eye; and that is, that the Object ſeen is not mul- 
tiplied as well as the Organ, and appears but one, 
though ſeen with two or more Eyes ?. A mani 
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P The moſt celebrated Anatomiſts differ greatly about the 
Reaſon why we ſee not double with two Eyes. This Galen, 
and others after him, generally thought to be from a Coali- 
tion or Decuſlation of the Optick Nerves, behind the 0; 
Sphenoides. But whether they decuſſate, coaleſce, or only 
touch one another, they do not well agree. The Bart holines 
expreſly aſſert, they are united, Non per ſimplicem contactun 


=... 
- 


Anat. 1.3. c. 2. And whereas Veſalius, and ſome others, had 


ia diſquifitione deprebendi. : 
But our learned Dr. G:b/on (Anat. J. 3. c. 10.) faith, they 


Fibres. . 
But others think the Reaſon is not from any Coaleſcence, 
Contact, or croſſing of the Optick Nerves, but from a Sym- 
athy between them. Thus Monſieur Cartes is of Opinion, 
hat the Fibrillæ, conſtituting the medullary Part of thoſe 
Nerves, being ſpread in the Retina of each Eye, have each 


of thoſe Fibrillz are {truck by any Part of an Image, the cor- 
reſponding Parts of the Brain are thereby affected, and the 
Soul thereby informed, c. But ſee more hereafter under 
Note ® 2 from Cartes himſelf. EY | 
Somewhat like this is the Notion of our judicious Dr. 
Briggs, who thinks the Optick Nerves of each Eye conſiſt of 
Homologous Fibres, having their Riſe in the N Nero 
rum Opticorum, and thence continued to both the Reting, 
which are made of them: And farther, that thoſe Fibrille 
have the ſame Paralleliſm, Tenſion, c. in both Eyes; and 
conſequently, when an Image is painted on the ſame corre- 
ſponding, ſympathizing Parts of each Retina, the ſame Ef. 
fects are produced, the ſame Notice or Information is car- 
ried to the Tha/amus, and ſo imparted to the Soul, or Judg: 
ing Faculty. That there is ſuch an *Owerond8ye between the 

| | | _ | Retina, 
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rightly informed NW r. Opt. Q. 15. 
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feſt Sign of the infinite Skill of the Contriver of 
this ſo noble a Part, and of the exquiſite Art he 
employed in the F ormation thereof. But the Deſign 
and Skill of the infinite Workman, will beſt be 
{et forth by, : 

6. Surveying the Parts and Mechaniſm of this ad- 
mirable Organ the Eye. And here indeed we can- 
not but ſtand amazed, when we view its admira- 


ble Fabrick, and conſider the prodigious Exactneſs, 


and the exquiſite Skill employed in every Part mi- 


niſtring to this noble and neceffary Senſe. To paſs 


by its Arteries and Veins, and ſuch other Parts 
common to the reſt of the Body, let us caft our 
Eye on its Muſcles. Theſe we ſhall find exactly and- 


3 _ neatly placed for every Motion of the Eye. Let us 


view its Tynicks, and theſe we ſhall find fo admira- 
bly ſeated, ſo well adapted, and of ſo firm a Tex- 
ture, as to fit every Place, to anſwer every Occa- 


ſion, and to be Proof againſt all common Inconve- 


niences 


Retinæ, &c. he makes very probable, from the enſuing of dou- 
ble Viſion upon the Interruption of the Paralleliſm of the 
Eyes; as when one Eye is depreſſed with the Finger, or their 
Symphony interrupted by Diſeaſe, Drunkenneſs, c. And 
laſtly, That fimple Viſion is not made in the former Way, viz. 
by a Decuſſation or Conjunction of the Optick Nerves, he 
proves, becauſe thoſe Netves are but in few Subjects decuſſa- 


ted, and in none conjoined otherwiſe than by a bare Contact, 


which is particularly manifeſt in Fiſhes ; and in ſome Inſtances 


it hath been found, that they have been ſeparated without 
any double Viſion enſuing thereupon. Jide Bx IG. Ophihalmog. 


cap. 11. & 5. and Nov. Viſ. Theor. paſſim. 

What the Opinion of our juſtly eminent Sir /aac Newton 
is, may be ſeen in his Opticks, Q. 15. Are not the Species of 
Objects ſeen with both Eyes, united where the Optick Nerves meet 


before they come into the Brain, the Fibres on the right Side of both 


Nerves uniting there, & c. For the Optick Nerves of ſuch Animals 
a look the ſame Way with both Eyes (as of Men, Dogs, Sheep, 
Oxen, &c.) meet before they come into the Brain ; but the Optick 


| Nerves of ſuch Animals as do not look the ſame Way with both 


Eyes (as of Fiſhes, and of the Cameleon) do not meet, if 1 an 
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niences and Annoyances, Let us examine its three 
Humours, and theſe we ſhall find all of exqui. 


ſite Clearneſs and Tranſparency, for an eaſy Ad. 


miſſion of the Rays; well placed for the refracting 
of them, and formed (particularly the Cryſtalline 
Humour) by the niceſt Laws of Opticks, to col- 
le& the wandring Rays into a Point. And to name 


no more, let us look into its darkned Cell, where 


thoſe curious Humours lie, and into which the 


_ Glories of the Heavens and the Earth are brought, 


and exquiſitely. pictured; and this Cell we ſhall find, 
without, well prepared by Means of its Texture, 
Aperture, and Colour, to fence off all the uſeleſs 


or noxious Rays; and within as well coated with 


a dark Tegument, that it may not reflect, diſſi- 
pate, or any way confuſe or diſturb the beneficial 
Rays 9. | 
But to deſcend to Particulars, although it would 
be a great Demonſtration of the Glory of God, yet 
would take up too much Time, and hath been in 
ſome Meaſure done by others that have written of 
Gop's Works. Paſling over therefore what they 
have obſerved, I ſhall under each principal Part 


take a tranſient Notice of ſome Things they have 
omitted, or but ſlightly ſpoken of. „ | 
And my firſt Remark ſhall be concerning the 


Muſcles of the Eye, and their Equilibration. No- 
thing can be more manifeſtly an Act of Contrivance 
and Deſign, than the Muſcles of the Eye, admira- 
bly adapted to move it any, and every way; up- 
wards, downwards, to this Side or that, 3 

5 ſoever 


4 Nigra eſt [Uvea] ut radios (ab Oculi fundo ad anterioren 
ejus partem reflexos) obumbret; nè hi (ut ait clar. Cartefius) ad 
culi fundum retorti ibidem confuſam wiſionem efficerent. Alia 
for ſan ratio hujus nigredinis ſtatuatur, qudd radij in viſione ſu- 
perflui, qui ab objectis lateralibus proven iunt, hoc ritu abſorbeat- 


tur. Ita enim? loco obſcuro interdiu ob jedta optim? intuemur, quia 


radij tunc temporis circumfuſo lumine non diluuntur. BR v. wo 
| r Adni- 
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E Cnar. II. Of the Ev. 97 
ſoever we pleaſe, or there is Occaſion for, ſo as to 
always keep that Paralleliſm of the Eye, which is 
neceſſary to true Viſion. For the Performance of 
which Service, the Form, the Poſition, and the 
due Strength of each Muſcle is admirable. And 
here I might inſtance the peculiar and artificial 
Structure of the Trochlearis, and the Augmentation 
of its Power by the Trochlea*®; the Magnitude 
and Strength of the Attollent Maſcle, ſomewhat ex- 
ceeding that of its Antagoniſt; the peculiar Muſcle, 
called the Seventh, or Suſpenſory Muſcle *, given 
to Brutes, by reaſon of the prone Poſture of their 
F Bodies, 


= * 4dmirandum Dei artificium ex diverſorum animalium com- 
= faratione indies evadit manifeſtius. Mirantur omnes Trochlearem 
= in oculis Hominum & Quadrupedum, & quidem jure: ſed admi- 
= rationem omnem ſuperat, quod fine Trocklea Oculum movens in 


W tre dederit. BL as. Anat. Animal. p. 2. c. 4. ex STENON. 


3 ductum, nunguam intueor, quin admirabundus mecum, O Oedòs, 
== exclamem, od 10vov def why ci, and Y 44 wierd ma I. C. 
F Saran Exercit. Acad. 9. de Viſ. Org. & Rat. c. 3. F. 4. pe- 


44 pendulos gerunt, Muſculum peculiarem habent, quo Oculi glo- 
= G5 ſuſpenditur—— Hoc Muſculo, Bos, Equus, Opis, Lepus, 
8 Porcus, Ic. præditi ſunt: hos etiam Canis inſtruitur, ſed alio 
nado conformatum habet. WII I Is de An. Brut. p. 1. c. 15. 

Of this Opinion alſo was Bartholine, Anat. I. 3. c. 8. and di- 
vers other eminent Anatomiſts. | 
But Dr. Briggs is of Opinion, that the Adnata and the other 

Muſcles ſufficiently anſwer all thoſe Ends aſcribed to that Muſcle 
by former Anatomiſts, and thinks Probabilius itaque efſe hunc 
8 Myſculum nervi Optici actionem (per vices) confirmare, ne d prono 
4 1 yg inceſſu & copioſo afluxu humorum debilitetur. Ophthal. 
C. 2. 5. 2. | 


g The Maſculus Suſpenſerius being in the Porpeſi, as well as 
1 Brutes, Dr. Ty/on thinks the Uſe of it is not to ſuſpend the 
4 | Bulk of the Eye, but rather by its equal Contraction of the 
Sclerotis, to render the Ball of the Eye more or leſs Spheri- 


5 and ſo fitter for Viſion. T SOx's Anat. of the Porpeſs, 
39. 
| H 7-5. ® Wiſs 


Avibus novum genus Trochlee long? artificioſius Nictitandi Mem- 


[Muſculum Trochlearem] fer intermediam trochleam tra- 


. Obſervare eſt quod Quadrupedes, qui oculos i n terram prongs, 
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Bodies, and frequent Occaſions to hang down their 
Heads : And I might ſpeak alſo of the peculiar 
Origin and Inſertion of the lower Oblique Muſcle t, 
which is very notable, and many other Things re- 
lating to theſe Parts; but it would be tedious to de. 
ſcend too much to thoſe admirable Particulars. And 
therefore to cloſe up theſe Remarks, all I ſhall far. 
ther take Notice of, ſhall be only the exquiſite Equi. 


libration of all theſe Oppoſite and Antagoniſt Muſcles, 


affected partly by the Equality of the Strength; 
which is the Caſe of the Adducent and Abducent 
Muſcles ; partly by their peculiar Origin, or the 
Addition of the Trochlea, which is the Caſe of the 
Oblique Muſcles u; and partly by the natural Po. 
ſture of the Body, and the Eye, which is the Caſe 
of the Attollent and Depriment Muſcles. By this ſo 
curious and exact a Libration, not only unſeemly 


Contortions, and incommodious Vagations of the 


Eye 


e Muſculus obliguus inferior oritur à peculiari quodam fe 
ramine in latere Orbitæ ocularis facto (contra quam in tett 
ris, Sc.) quo fit ut ex una parte a Muſculo trochleari, ex al. 
tera verò ab hujus Muſculi commodiſſima pofitione, Oculus in 
equilibrio guodam conſtitutus, irretorto obtutu verſus objecta ft- 
ratur, nec plus juſto accedat verſus internum externumve tan- 
t hum; que quidem Libratio omnino nulla fuifſet, abſque hujus 
Muſculi peculiari originatione (cujus ratio omnes hucuſque Ant 
tomicos latuit.) And ſo this curious Anatomiſt goes on to 
ſhew farther the ſtupendous Artifice of the great Creator in this 
Poſition of the Obligue Muſtles. Br16cs's Nova Viſ. Theor, p. 
11. meo libro. | 

u Beſides thoſe particular Motions which the Eye receives 


from the Obligue Muſcles, and J may add its Libration alſo in 


fome Meaſure, ſome Anatomiſts aſcribe another no leſs conſider- 
able Uſe to them; namely, to lengthen and ſhorten the Eye 
(by ſqueezing and compreſſing it) to make it correſpond to the 
Diſtances of all Objects, according as they are nigh or far off. 


Thus the ingenious Dr. Keil : The Aqueous Humour being tht 


thinneſt and moſt liquid, eaſily changeth its Figure, when either 
the Ligamentum Ciliare contracts, or both the Oblique Muſcles 
Squeeze the middle of the Ball of the Eye, to render it oblong 


hen Objeds are too near us. KEIL's Anat, Chap. 4. f. 4. See 


Nole J. w Nuit 
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4 perform. But for a Sample, I ſhall only take No- 
tie of that Part of the Uvea which makes the 
Pupil. It hath been obſerved by others, particu- 
krriy by our Honourable Founder *, That as we 
are forced to uſe various Apertures to our Optick 
WE Glaſſes, ſo Nature hath made a far more complete 
© WEE Proviſion in the Eyes of Animals, to ſhut out too 
e much, and to admit ſufficient Light, by the Dila- 
WE tation and Contraction of the Pupil 7, But it de- 
,. WE frveth our eſpecial Remark, that theſe Pupils are in 
divers Animals of divers Forms, according to their 
1 * ST | . * | | . 

4 peculiar 
te »Aus verd opiſex præter Naturam, gua nibil 5 MY cal- 
on lidius, tantam ſolertiam perſegui potuiſſet in Senfibus ? que pri- 
al mim Oculos membranis tenuiſſimis veſtivit, & ſepiit ; quas pri- 
ry nun perlucidas fecit, ut per eas cerni poſſet: firmas autem, ut 
» WE continerentur. Cic. de Nat. Deor. I. 2. c. 57. 

. * BOY LE of Final Cauſes. 

It is eaſy to be obſerved, that the Papi] openeth in dark 
= Places; as alſo when we look at far diſtant Objects, but con- 
* pot by an Increaſe of Light, and when the Objects are nigh. 
1 This Motion of the 12 ſome ſay, is effected by the circular 
10 | and ſtrait Fibres of the Uvea, and tome attribute it to the Liga- 
15 mentum Ciliare. Yet I have no great Doubt but that they both 
p 1 concur in that Action, and that the Ligamentum Ciliare doth, 
. at the ſame Time the Pupil opens and ſhuts, dilate or compreſs 
les the Cryſtalline, and bring it nigher unto, or carry it farther off 


CHAP. II. Of the EY r, | 99 


= Eye are prevented, but alſo it is able with great 
E Readineſs and Exactneſs to apply itſelf to every 
Object. 3 
As to the Tunicts of the Eye, many Things 
E might be taken notice of, the prodigious Fineneſs 
ol the Arachnoi des, the acute Senſe of the Retina, 
the delicate Tranſparency of the Cornea“, and 
the firm and ſtrong Texture of that and the Sclerotica 
too; and each of them, in theſe and every other 
E reſpect, in the moſt accurate Manner adapted to the 
Place in which it is, and the Buſineſs it is there to 


the Retina. For the Structure of the Ligamentum Ciliare, and 
its two Sorts of Fibres, drawn with the Help of a Microſcope, 


5116 1 ſhall refer to Mr. Cowper's Anat. T. 11. 
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peculiar Occaſions. In ſome (particularly in Man) 
it is round; that being the moſt proper Figure for 
the Poſition of our Eyes, and the Uſe we make of 
them both by Day and Night. In ſome other 
it Animals it is of a longiſh Form; in ſome tran. 
i verſe 2, with its Aperture large, which is an ad. 
i mirable Proviſion for ſuch Creatures to ſee the 
better laterally, and thereby avoid Inconveniencies, 
as well as help them to gather their Food on the 
Ground, both by Day and Night. In other Ani- 
mals the Fiſſure of the Pupil is ere&t *?, and alſo 
capable of opening wide, and ſhutting up cloſe. 
The latter of which ſerves to exclude the brighter 
1 Light of the Day, and the former to take in the 
Wl more faint Rays of the Night, thereby enabling 
1 thoſe Nocturnal Animals (in whom generally this 
ere& Form of the Pupil 1s) to catch their Prey with 
* the greater Facility in the Dark bb, to ſee upwards 
| and downwards, to climb, Cc. Thus much for 
F the Tunicks. 1 
5 The 


| | z In Bove, Capra, Equo, Ove, & guibuſdam aliis ellipticarf 
Hy _ [Pupilla] ut eo magis in hiſce for ſan animalibus, guæ prone inte 
vidlum in agris queritant, radios laterales ad mala & incomnodi 
| utringue devitanda admittat. Br1ccs's Ophthal. c. 7. $ 6. 
0 Homini erecto, aliiſque, c. caput erigere, & quaquaverſus cit. 
if} | cumſpicere ſolitis, plurima fimul objecta, tum ſupra, tum infra, 
9 tum è latere utroque iu excipiuntur; quapropter Otuli 
| Pupilla rotunda ee debet.cmm_Attamen bovi, &c. caput fen 
4 ſemper pronum——gerentibus, tantimque coram, & paulo d la. 
i tere obverſantur, intuilu opus ęſt: quapropter Pupillawm__—oblilgh 
| et, Sc. W1ILL1s de Anim. Brut. p. 1. c. 15. 
"i | 2 2 Thus Cats (their Pupils being erect, and the ſhutting of 
i their Eye-lids tranſverſe thereunto) can ſo cloſe their Pupil, as 
to admit of, as it were, only one ſingle Ray of Light; and by 
throwing all open, they can take in all the fainteſt Rays 
Which isan incomparable Proviſion for theſe Animals, that have 
Occaſion to watch and way-lay their Prey both by Day and 
ight. „„ 
vb There is beſides this large Opening of the Pupil, in 
ſome Nocturnal Animals, another admirable Ei 
N ing 
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The next Thing I ſhall take Notice of, will re- 
late to the Humours of the Eye, and that only con- 
cerning the Mechaniſm of the Cryſtalline Humour; 
not its incomparable Tranſparency ; nor its exact 
lenticular Form; nor its curious araneous Mem- 
brane , that conſtringeth and dilateth it, and 
3 "+" 


Cc bling them to catch their Prey in the Dark; and that is, a Radia- 


tion of the Eyes: Of which Dr. Villis thus: Hujus uſus eſt Ocu- 


li Pupillam, quaſt jubare inſito, illuminare, ut res noctu, & in 
= tenebris poſi tas conſpicere valeat; quare in Fele plurinum illu- 
= fris eſt: at Homini, Avibus & Piſcibus deeſf. This Illuminati- 
on he ſpeaks of, is from the Tapetum, in the Bottom of the Eye, 
or the ſhining of the Retina, round the Optick Nerve. | 

= Beſides which, he faith, the ris hath a Faculty alſo, in 
= ſome, of darting out Rays of Light, ſo as to enable them to 
ſee in the Dark: Of which he. tells this Story; Novi guendam 


cerebro calidiori præditum, qui poſt uberiorem vini generoſi po- 
= um in nocte atrata, five tenebris proſundis, litteras diſtincté le- 
gere potuit. Cujus ratio videtur eſſè, quod ſpiritus animales ve- 


4 lut accenſi, adeoque ab hic Tride irradiantes, jubare infito Me- 
dium illuminabant. W1LL1s ibid. | 
Such another Thing, Pliny tells us, was reported of Tiberius 


Ceſar ; Ferunt Tib. Cf. nec alii genitorum mortalium, fuiſſe na- 


man, ut expergefactus noctu pauliſper, haud alio modo quam 
= /uce clara, contueretur omnia. Nat. Hiſt. 1. 11. c. 37. 
So Dr. Briggs; Virum ſan? calide indolis novi in Comitatu 


Bedfordienſi degentem, qui otulis felineis — donatus eft: adeò ut 


epiſtolam mire admodum in loco obſcuro (ubi eadem mihi vix 
apparuit] perlegit. Hujus verd Oculi (niff quod Pupillas inſig- 
mores obtinuere) ab aliorum formations neutiquam diſcrepatant. 
Ophthal. c. 5. F. 12. | 

e The Tunica Aranea is taken notice of by Friar Bacon, 
who calls it, Te/a Aranea, and faith, in hac continetu — 


g/aciale vel Cryſtallinum. Ros. Bacon's Perſpect. Diſtind. 2. 


c. 3. The wrinkling of this, and the Cornea (as the Skin is of 
old Perſons) he thinks is the Cauſe of the Obſcurity of the 
Sight in ſuch Perſons. Bacon ibid. par. II. cap. 2. But this 
Tunick ſome deny, and others allow of, Dr. 4. M. of Trinity- 
College, Dublin (in his Relat. of Anat. Ol. in the Eyes of 


Animals, in a Letter to Mr. Boyle, An. 1682, annexed to his 


Anat. Account of the Elephant burnt in Dublin, p. 57.) affirms 
the Tunica Aranea, and faith, I have often ſeen it before it was 
W *po/ed to the Air one Minute, notwithſtanding what Dr. Briggs 

| ſaith to the contrary, &c. But Dr. Briggs's Opinion is, Hu- 
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ſary to diſtin Viſion, inaſmuch as the Rays proceeding from 


Cryftallina, contrary to the Opinion of moſt former Anatomiſts; 


of the Cryſalline of the Eye of the Gemp or Chamois, who ſay, 


_ #heſe Fibres of the Ligamentum Ciliare are capable of Contra- 


as I could, diſſected many Eyes of Birds, Beaſts, and Fiſhes, 


102 | Of the Eye. Book IV, 
ſo varieth its Focus (if any ſuch Variation there be, 
as ſome affirm with great Probability) nor laſt. 


ly, 


mor Cryſtallinus, nifi aeri diutiùs expoſitus, vel leniter coftus 
(inſtar laftis) cuticulam non acquirit : que vero improprie Tunica 
Aranea dicitur, cim fit tantum adventitia, ut in Oculo Bovis 
recens execto appareat. Bx1G6s's Ophthalm. c. 3. 

The Cryſtalline Humour being of a double Subſtance, out. 
wardly like a Jelly, towards the Center as conſiſtent as hard 
Suet, upon occaſion whereof its Figure may be varied; which 
Variation may be made by the Ligamentum Ciliare; Dr. Grew 
doth, upon theſe Accounts, not doubt to aſcribe to the Liga- 
mentum Ciliare, a Power of making the Cryſtalline more con- 
vex, as well as of moving it to or from the Retina. See 
Grew's Coſmolog. Sacr. J. 1. c. 4. Now it is certain by the 
Laws of Opticks, that ſomewhat of this is abſolutely nece{- 


nigh Objects do more diverge,' and thoſe from diſtant Objects 
leſs : Which requires either that the Cryffalline Humour ſhould 
be made more convex, or more flat ; or elſe an Elongation, or 
ſhortening of the Eye, or of the Diſtance between the Cry/al- 
line Humour and the Retina. | 

But altho' Dr. Briggs (ſo good a Judge) denies the Tuxica 


yet there is great Reaſon to conclude he was in a Miſtake, in 
my Opinion, from the. Obſervations of the French Anatomiſts, 


The Membrana Arachnoides was very thick, and hard, ſo that 
it was eaſily ſeparated from ihe Cryſtallinus. p. 4. 

The ſame Anatomiſts alſo favour the Surmiſe of Dr. Grew. 
This [Contract ion of the Fibres of the Ligamentum Ciliare on 
ene fide, and Dilatation on the other] would make us think that 


dion, and voluntary Dilatation, like that of the Fibres of the 
Muſcles ; and that this Action may augment, or diminiſh the Con- 
vexity of the Cryſtallinus, according as the Need which the Di. 
Nance of the Objects may make it to have on the Eye, to ſee more 
clearly and diftintly. Ax Ar. Deſcript. of a Bear, p. 49. 
Since my penning the foregoing Notes, having as critically 


T manifeſtly found the Membrana Arachnoi des, and will un- 
dertake to ſhew it any one with great Eaſe and Certainty. 
It is indeed ſo tranſparent, as not to be ſeen diſtinct from the 
Cry/lalline. But if the Cornea and Uvea be taken off before, 
N "on 
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ly, its admirable Approach to or from the Retina, 
by the help of the Ciliar Ligament 41, according as 


or the vitreous Humour behind it, and the Outſide of the Cry- 
falline be gently cut, the Arachnarides may be ſeen to open, and 
the Cryfalline will eaſily leap out, and part from the Liga- 
mentum Ciliare; which otherwiſe it would not do: For it is 
by the Arachnoi des braced to the Ligamentam Ciliare. This 
Membrane or Tunick, in the Ox, is ſo ſubſtantial and ſtrong, 
tho' thin, that it yields to, or ſinks under the ſharpeſt Lancet, 


a ſtrong Preſſure to pierce it. 
44 Ag Birds and Fiſhes are in divers Things conformable, 
ſo in ſome ſort they are in their Eye, to enable it to corre- 
ſpond to all the Convergences, and Divergences of the Rays, 
which the Variation of each of the Mediums may produce. 
For this Service the Tunica Choroides, in Fiſhes, hath a muſ- 
culous Subſtance at the Bottom of it; lying round the Optick 
Nerve, at a ſmall Diſtance from it ; by which means I imagine 
they are able to contract, and dilate the Chcroides, thereby to 
lengthen and ſhorten the Eye : For the helping in which Ser- 
vice, I imagine it'is that the Choroides, and Sclerotica are in a 
great Meaſure parted, that the Choroides may have the greater 
Liberty of acting upon the Humours within. 
But in Birds, I have myſelf found, that although the Ch- 
roides be parted from the Sc/erottca, yet the Choroides hath no 


on the Optick Nerve, repreſented in Fig. II. In which c. 4. e. 


the Optic Nerve that is within the Eye; v. v. v. the vitreous 
Humour; a: F, g. b. the Pecten; h. i. the Cryſtalliue. For the 
Reception of this Pecten, the Optic Nerve comes farther with- 
in the Eye, than in other Creatures. The Structure of this 
Pecten is very like that of the Ligamentum Ciliare; and in the 
Eye of a Magpye, and ſome others I could perceive it to be 


unto, or embodied in the witreous Humour, that the vitreous 
Humour hangs firmly to it, and is not fo eaſily parted from it. 


municated to the vitreous Humour, and indeed to all contained 
in the Choroides. And foraſmuch as the Cry/ta/line is con- 
nected to the vitreous Humour, therefore alſo the Alterations in 
the vitreous Humour affect allo the Cry/ta/line ; and the Cryſtal- 
line hereby brought nearer unto, or farther from the Retina, as 
Occaſion is. 


Objects 


and requires (for ſo thin and weak a Membrane in Appearance,) 


Muſcle, but inſtead thereof, a curious pectinated Work, ſeated 


b. d. repreſents the Choroides and Sclerotica; à. b. the Part of 


muſculous towards the Bottom. This Peer is ſo firmly fixed 


By which means all the Motions of the Peer are eaſily com- 
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of its conſtituent Parts, it being according to 


| Conformation of the Eye. In Birds alſo, this is of great Uſe, 


Earth, when they ſit upon Trees, high Rocks, or are hovering 


eld in exact Proportion to the Rarity or Denſity of the Air. 


| THOL. p. 329. | 
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Objects are far off or near, becauſe theſe Things 
are what are uſually taken notice of; but that which 
I ſhall obſerve is, the prodigious Art and Finery 


ſome late nice Microſcopical Obſervations © e, com. 
| | poſed 


Beſides all which Obſervables in the CHoroi des, and inner 
Eye, I have alſo found this farther remarkable in the Sclere. 
tica, and outer-part of the Eye of Birds; viz. That the fore 
part of the Sclerotica is horny and hard, the middle-part thin 
and flexible, and Braces intervene between the fore and hind- 
part, running between the Choroides and Sclerotita; by which 
means the Cornea, and back-part of the Eye are brought to the 
ſame Conformity that the reſt of the Eye hath. 

The great End and Deſign of this ſingular and curious 455. 
ratus in the Eyes, both of Birds and Fiſhes, I take to be, 1, 
To enable thoſe Creatures to ſee at all Diſtances, far off or 
nigh; which (eſpecially in the Waters) requireth a different 


to enable them to ſee their Food at their Bill's End, or to 
reach the utmoſt Diſtances their high Flights enable them to 
view; as to ſee over great Tracts of Sea or Land, whither 
they have Occaſion to fly; or to ſee their Food or Prey, even 
ſmall Fiſhes in the Waters, and Birds, Worms, &c. on the 


high in the Air. 2. To enable thoſe Animals te adapt their 
Eye to all the various Refractions of their Medium. Even the 
Air itſelf varies the Refractions, according as it is rarer or den- 
ſer, more or leſs compreſſed; as is manifeſt from the learned 
and ingenious Mr. Lowthorp's Experiment in Philo. Tranſa#. 
No 257. and ſome other Experiments ſince of the before com- 
mended Mr. Ha:oksbee, both in natural, rarefied, and com- 
preſſed Air; in each of which, the Refractions conſtantly vari- 


Vide Haw«sBEE's Exp. p. 175, Oc. Tr wp 

Beſides this Conformity in general, between the Eyes of 
Birds and Fiſhes, Du Hamel tells us of a ſingular Conformity 
in the Cormorant's Eye, and that is, that the Cry/alline is glo- 
bous, as in Fiſhes, to enable it to ſee and purſue its Prey under 
Water: which J. Faber, in Mr. Willoughby, faith, they do 
with wonderful Swifineſs, and for a long Time. WILL. OR NI. 


ee. The Cry/allins Humour, when dried, doth manifeſtly 
enough appear to be made up of many very thin 2 
| | | aminaà, 
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poſed of divers thin Scales, and theſe made up of 
one ſingle minuteſt Thread or Fibre, wound round 
and round, ſo as not to croſs one another in any one 
Place, and yet to meet, ſome in two, and ſome in 
more different Centres; a Web not to be woven, 
an Optick Lens, not to be wrought by any Art leſs 
than infinite Wiſdom. EO 
Laſtly, To conclude the Parts of this admirable 
Organ, I ſhall only make one Remark more, and 


that is about its Nerves. And here, among others, 


the admirable Make of the Opiick Nerves might 
deſerve to be taken Notice of in the firſt Place, their 
Medullary Part ff terminating in the Brain itſelf, 


the Teguments propagated from the Meninges, and 


terminating in the Coats of the Eye, and their com- 
modious Inſertions into the Ball of the Eye, in ſome 
directly oppoſite to the Pupil of the Eye, in others 

eB - obliquely 


Laminæ, or Scales lying upon one another. Mr. Lewenhoeck 
reckons there may be two thouſand of them in one Cry/talline, 
from the outermoſt to the Centre. Every one of theſe Scales, 
he faith, he had diſcovered to be made up of one ſingle Fibre, 
or fineſt Thread wound, in a moſt ſtupendous Manner, this 
Way, and that Way, ſo as to run ſeveral Courſes, and meet in 
as many Centres, and yet not to interfere, or croſs one another, 
in any one Place. In Oxen, Sheep, Hogs, Dogs and Cats, the 
Thread ſpreads into three ſevera Courſes, and makes as many 
Centres : In Whales five ; but in Hares and Rabbets only two. 
In the whole Surface of an Ox*s Cryſtalline, he reckons there 
are more than twelve Thouſand Fibres juxtapoſited. For the 
Tight and clear Underſtanding of the Manner of which admi- 
rable Piece of Mechaniſm, I ſhall refer to his Cuts and Deſcrip- 
tions in Philoſ. Tranſ. Ne. 165 and 193. The Truth hereof I 


have heard ſome ingenious Men queſtion ; but it is what I my- 
ſelf have ſeen, and can ſhew to any body, with the Help of a 


good Microſcope. TA 
'f S. Malpighi obſerved the Middle of the Optick Nerwe 
of the Sword-Fiſp to be nothing elſe but a large Membrane, 
folded according to its Length in many Doubles, almoſt like a 
Fan, and inveſted by the Dura Mater ; whereas in Land- Ani- 
mals it is a Bundle of Fibres. Yide Pbiloſ. Tranſ. No. * 
ee eee e. e . 88 Cer- 
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obliquely towards one Side 83, But moſt of theſe 
Things have been treated of, and the Convenience 
hereof ſet forth, by others that have written of 
Gop's Works. I ſhall therefore take Notice only of 
one wiſe Proviſion the Creator hath made about the 
Motion of the Eye, by uniting into one, the Third 
x1 Pair of Nerves, called the Motory Nerve, hh, each 
| þ of which ſending its Branches into each Muſcle of 
$i each Eye, would cauſe a Diſtortion in the Eyes ; but 
being united into one, near their Inſertion into the 
Brain, do thereby cauſe both Eyes to have the ſame 
Motion; ſo that when one Eye is moved this Way 
Wo and that Way, to this and that Object, the other 

Ft Eye is turned the ſame Way alſo. 
| Thus from this tranſient and ſlight View (I may 
. call it) of the Parts of the Eye, it appears what an 
if admirable Artiſt was the Contriver thereof, And 
N now in the _ . 
Seventh and laſt Place, let us conſider what Pro. 
| viſion this admirable Artiſt hath made for the Guard 
{ and Security of this ſo well form'd Organ . And 
| E here 
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4 s Certiſimum e, quod in omnibus Oculis humanis (ques ſal- 
14 zem mihi diſſecare coutigit) Nervus opticus Pupilla dianeim 
4 opponitur, c. Br1ccs's Ophthal. Cap. 3.4. 15. Ita Wilts 
14 de Anim. Brut. p. 1. c. 15. = 
If Nervi Optici in nobis, item in Cane, Fele (& in ceteris forſat 

||  animalibus calidis) ad fundum Oculi delati Pupillæ regioni proj: 
| | piciunt, dum interim in aliis Quadrupedibus, uti etiam in Pi/- 
15 cTibus & Volucribus, oblique ſemper Tanice Sclerotidi inſeruntur, 
. WIIIIS, ib. Cap. 7. F. 11. 8 

hh This Pair is united at its Riſe; whence is commonly draun 

| a Reaſon why one Eye being modi d towards an Object, the other is 
14 directed alſo to the ſame. Gigs ox's Anat. Book iii. Chap. Ii. 
ns S800 BarTHOLINE Anat. Libellus 3. Cap. 2. 
ii Among all the other Security the Eye hath, we may 
|} reckon the Reparation of the Aqueous Humour; by which 
1 Means the Eye when wounded, and that in all Appearance very 
4 dangerouſly too, doth often recover its Sight : Of which Berl. 
q Perzaſcha gives divers Examples ancient and modern. One 1s 
from Galen, of a Boy ſo wounded, that the Cornea ok 2 
e . 1 can 
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here we ſhall find the Guards equivalent to the Uſe 
and Excellency of the Part, The whole Organ for- 
EZ tified and fenced with ſtrong, compact Bones, 
E lodged in a ſtrong, well made Socket, and the Eye 
itſelf guarded with a nice made Cover k. Its Hu- 


_ 


Ppropor- 


ff OE 


became flaccid, but yet recovered his Sight. Other ſuch like 
Inſtances alſo he gives from Realdus Columbus, Rhodius, and 
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bus de cauſis cum fratre altercaret, iſte iracundia percitus cultel- 
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Plantag. 3 iv. Roſar. Sanicul. Euphraſ. ana Trochiſc. alb. Rhaſ- 
aun Opio i j. Tutiæ pp. 5 j. Croci orient. 3: M. Hoc Colly- 
( = rium inflammationem compeſcuit, vulnus ficcavit & ſanavit. 


= debilior, cum ſummo parentum gaudio redivit. B. VERZASCH 
= Obſerv. Medicz. Obſerv. 14. . 
Another Cure of this Kind was experimented by Dr. Daniel 


both whoſe Eyes they let out, ſo that the Eyes fell, and the 
= Gooſe became quite blind: But without the Uſe of any Medi- 
cine, in about two Days Time, Nature repaired the watery 
Humour again, the Eyes returned to their former Turgency, 
and the Gooſe was in a Week after produced Seeing before 


W ad O, 117. 
= From the ſame Cauſe, I doubt not, it was that the Eye of a 
W Gentleman's Daughter, and thoſe of a Cock, when wounded, 


that paſſed for a Conjurer, by the Uſe of a Liquor found in 
ay, in the Veſiculæ of Eln. Of which ſee Mr. Ray's Catal. 
Cantab. in Ulmus, from Henr. ab Heers. 


rs læderent aciem, aptiſſime fate, & ad claudendas Pupillas,n? 
Lid incideret, & ad aperiendas; idque providit,ut identidem fieri 
Daſſet cum max imũ celeritate. Muniteque ſunt Palpebræ tanguam 
vallo pilorum : quibus & apertis Oculis, f quid incideret, repelle- 
retur, & ſomno conniventibus, chm Oculis ad cernendum non ege- 
= mus, ut qui, tanguam involuti, quieſcerent. Latent preterea 
wiliter, & excelſis undigque partilus. ſepiuntur. Prinùm enim ſu- 
; | periora 


mours, and its inward Tunicks, are indeed tender, 


© Tulpius 3 and one that he cured himſelf in theſe Words; Ego 
in Nobili ſſimi e imilem caſum obſervavi: hæc dum levi- 


bumor aqueus efluxit. Vocatus præſentem Chirurgum juſſi ſeguent 
collyrium anodynum & exficcans tepide ſæpiùs admovere. R ag. 


= Hinc poſt aliguot menſes Humor aqueus ſuccrevit. Nam viſus, ſed 


A Major, upon a Gooſe, Ann. 1670. the Aqueous Humour of 


= twenty-eight or thirty Spectators. EpREM. Germ. T. 1. Add, 
J ſo that the Cornea ſunk, were reſtored by a Lithuanian Chymilt,- 


*k Palpebre, que ſunt tegumenta Oculorum molliſime taftu, 
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proportionate to their tender, curious Uſes ; but 


the Coats without, are context and callous, firm 
and ſtrong. And in ſome Animals, particularly 


Birds, 


8 — - — 
3 — 
hg — — US Sz 


— . 
— ———— — 


— — n 
— ons Ag 
— — 


— 
* — 
—— 2 CR 4 


periora Superciliis obducta ſudorem a capite, &. fronte defluenten 
repellunt. Gene deinde ab inferiore parte tutantur ſubjete, h- 

viterque eminentes. CICER. de Nat. Deor. I. 2. c. 57. 
Tully, in the Perſon of a Sztoict, having ſo well accounted 
for the Uſe of the Eye. lids, I ſhall for a further Manifeſt: 
tion of the Creator's Contrivance and Structure of them, take 
Notice of two or three Things: 1. They conſiſt of a thin and 
flexible, but ſtrong Skin, by which Means they the better 
wipe, clean, and guard the Cornea. 2. Their Edges are forti- 
138 fied with a ſoft Cartilage, by which Means they are not only 
| [1 enabled the better to do their Office, but alſo to cloſe and 
ſhut the better. 3. Out of theſe Cartilages grows a Palliſade 
of ſtiff Hairs, of great Uſe to warn the Eye of the Invaſion 
of Dangers, to keep off Motes, and to ſhut out too exceſſive 
1 | Light, Sc. and at the ſame time to admit of (through their 
|. Intervals) a ſufficient Paſſage for Objects to approach the Eye. 
And it is remarkable, That theſe Hairs grow but to a certain 
commodious Length, and need no Cutting, as many other 
| Hairs of the Body do: Alſo, That their Points ſtand out of 
Fi the Way, and in the upper-lid bend upwards, as they do 
1 | downwards in the lower-lid, whereby they are well adapted 
| 7 to their Uſe. From which laſt Obſervables, we may learn 
F how critical and nice the great Author of Nature hath been, 
in even the leaſt and moſt trivial Conveniences belonging to 
Animal Bodies; for which Reaſon I have added it to Tu 
Remarks. And more might have been added too, as particu- 
larly concerning the curious Structure and Lodgment of the 
Right Muſcle, which opens the Eye lids ; and the Orbiculariz, 
or Circular one, that ſhuts them; the nice Apparatus of 
Glands that keep the Eye moiſt, and ſerve for Tears; together 
with the Reaſon why Man alone, who is a Social Anima, 
doth exhibit his Social AﬀeCtions by ſuch outward Tokens as 
Tears; the Nerves alſo, and other Organs acting in this Mi- 
hl niſtry. I might alſo ſpeak of the Paſſages for diſcharging the 
1 ſuperfluous Moiſture of the Eyes threugh the Noſtrils, and 
4 much more of the like Kind. But it would take up too much 
| TO: Room in theſe Notes; and therefore it ſhall ſuffice to give 
| only ſuch Hints as may create a Suſpicion of a noble Oecono- 
my and Contrivance in this (J had almoſt ſaid) leaſt confider- 
able Part of the Eye, But for Particulars I ſhall refer to ths 
| A Anato- 
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Birds, ſome Part of thoſe Tunicles have the Na- 
ture and Hardneſs of Bone or Horn. 

But for Creatures, whoſe Eyes, like the reſt of 
E their Body, are tender, and without the Guard of 
Bones; their Nature hath provided for this neceſ- 
gary and tender Senſe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with- 
3 drawing, 
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E Anatomiſts ; and for ſome of theſe Things particularly to Dr. 
E WilLlis's Cereb. Anat. and de Anim. Brut. and Mr. CowpER's 
elegant Cuts in the 11th Tab. of his Anatomy. | 
EB To the Eye-lids we may add another Guard afforded the Eyes 
of moſt Quadrupeds, Birds, and Fiſhes, by the Ni#itating 


Y Membrane, which Dr. Willis gives this Account of, Plurimis 


[ Animalibus] guibus Muſcelus ſuſpenſorius adeſt (which Limita- 
tion he needed not to have added) etiam alter Membranc/us con- 
= rceditur,quijuxta interiorem Oculi canthum ſitus, quando elevatur, 
= Oculi globum fer? totum obtegit. Hujus uſus ¶ & videtur, ut cum 
= Beſtie inter Gramina, &c. capita ſua propter vittum capeſſendum 
= demergunt, hic Muſculus Oculi Pupillam, nt d ſtipularum incurſi 
Feriatur, occulit munitgue. De Anim. Brut. p. 1. c. 15. 

= This Membrane Man hath not, he having little Occafion 
to thruſt his Head into ſuch Places of Annoyance, as Beaſts, 


= with his Hands. But Birds (who frequent Trees and Buſhes) 
and Quadrupeds (Hedges, and long Graſs) and who have no 
Part ready, like the Hand, to fence off Annoyances : theſe, I 
= fay, have this incomparable Proviſion made for the Safety of 
their Eyes. And for Fiſhes, as they are deſtitute of Eye- 


tive againſt Duſt and Motes, offenſive to the Eyes of Land- 
Animals, nor to moiſten and wipe the Eyes, as the Eye-lids 
do, ſo the Nictitating Membrane is an abundant Proviſion for 
all their Occaſions, without the Addition of the Eye-lids. 


but a wiſe and indulgent Agent? | 

1 Although the Hardneſs and Firmneſs of the Adnata, or 
Sclerotica in Birds, is a good Guard to their Eyes, yet I do not 
think it 1s made thus ſo much for a Defence, as to miniſter 


Mete cc, 


m m Coch- 


and other Animals; or if he hath, he can defend his Eyes 


lids, becauſe in the Waters there is no Occaſion for a Defenſa- 
And now, if we reflect, are theſe the Works of any thing 


to the lengthning and ſhortning the Bye, mentioned before in 
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| fied with a ſoft Cartilage, by which Means they are not only 


| ſhut the better. 3. Out of theſe Cartilages grows a Palliſade 
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proportionate to their tender, curious Uſes; but 
the Coats without, are context and callous, firm 
and ſtrong. And in ſome Animals, particularly 

ET Birds, 


per iora Superciliis obaufta ſudorem a capite, & fronte defluentem 
repellunt. Gene deinde ab inferiore parte tutantur ſubjete, le- 
viterque eminentes. CicER. de Nat. Deor. J. 2. c. 57. 

Tully, in the Perſon of a Stoick, having ſo well accounted 
for the Uſe of the £Eye-/ids, I ſhall for a further Manifeſta. 
tion of the Creator's Contrivance and Structure of them, take 
Notice of two or three Things: 1. They conſiſt of a thin and 
flexible, but ſtrong Skin, by which Means they the better 
wipe, clean, and guard. the Cornea. 2. Their Edges are forti- 


enabled the better to do their Office, but alſo to cloſe and 


of ſtiff Hairs, of great Uſe to warn the Eye of the Invaſion 
of Dangers, to keep off Motes, and to ſhut out too exceſſive 
Light, &c. and at the ſame time to admit of (through their 
Intervals) a ſufficient Paſſage for Objects to approach the Eye. 
And it is remarkable, That theſe Hairs grow but to a certain 
commodious Length, and need no Cutting, as many other 
Hairs of the Body do: Alſo, That their Points ſtand out of 
the Way, and in the upper-lid bend upwards, as they do 
downwards in the lower-lid, whereby they are well adapted 
to their Uſe. From which laſt Obſervables, we may learn 
how critical and nice the great Author of Nature hath been, 
in even the leaſt and moſt trivial Conveniences belonging to 
Animal Bodies; for which Reaſon I have added it to 7%, 
Remarks. And more might have been added too, as particu- 
Jarly concerning the curious Structure and Lodgment of the 
ight Muſcle, which opens the Eye lids ; and the Orbicu/ari, 
or Circular one, that ſhuts them; the nice Apparatus ol 
Glands that keep the Eye moiſt, and ſerve for Tears; together 
with the Reaſon why Man alone, who is a Social Anima, 
doth exhibit his Social Affections by ſuch outward Tokens 3 
Tears ; the Nerves alſo, and other Organs acting in this Mi- 
niſtry. I might alſo ſpeak of the Paſſages for diſcharging th: 
ſuperfluous Moiſture of the Eyes through the Noſtrils, and 
much more of the like Kind. But it would take up too much 
Room in theſe Notes; and therefore it ſhall ſuffice to git 
only ſuch Hints as may create a Suſpicion of a noble Oecono- 
my and Contrivance in this (J had almoſt ſaid) leaſt confider- 
able Part of the Eye. But for Particulars I ſhall refer to ths 

| Anatc 
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Birds i, ſome Part of thoſe Tunicles have the Na- 
ture and Hardneſs of Bone or Horn. 

But for Creatures, whoſe Eyes, like the reſt of 
their Body, are tender, and without the Guard of 
Bones; their Nature hath provided for this neceſ- 
ſary and tender Senſe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with- 


drawing 


Anatomiſts ; and for ſome of theſe Things particularly to Dr. 
WiLL1s's Cereb. Anat. and de Anim. Brut. and Mr. CowpRER“'s 
elegant Cuts in the 11th Tab. of his Anatomy. | 

To the Eye-lids we may add another Guard afforded the Eyes 
of moſt Quadrupeds, Birds, and Fiſhes, by the Ni#itating 
Membrane, which Dr. Willis gives this Account of, Plurimis 4 
{ Animalibus] guibus Muſculus ſuſpenſorius adeſt (which Limita- 4 
tion he needed not to have added) etiam alter Membranoſus con- 
ceditur, gui juxta interiorem Oculi canthum ſitus, quando elevatur, 
Oculi globum fere totum obtegit. Hujus uſus efſe videtur, ut cum 
Beſtiæ inter Gramina, fc. capita ſua propter victum capeſſendum 
demergunt, hic Muſculus Oculi Pupillam, nt a ſtipularum incurſit 
feriatur, occulit munitgue. De Anim. Brut. p. 1. c. 15. 

This Membrane Man hath not, he having little Occafion 
to thruſt his Head into ſuch Places of Annoyance, as Beaſts, 
and other Animals; or if he hath, he can defend his Eyes | 
with his Hands. But Birds (who frequent Trees and Buſhes) b 
and Quadrupeds (Hedges, and long Graſs) and who have no 
Part ready, like the Hand, to fence off Annoyances: theſe, I 
ſay, have this incomparable Proviſion made for the Safety of 
their Eyes. And for Fiſhes, as they are deſtitute of Eye- 
lids, becauſe in the Waters there is no Occaſion for a Defenſa- 
tire againſt Duſt and Motes, offenſive to the Eyes of Land- 
Animals, nor to moiſten and wipe the Eyes, as the Eye: lids 
do, ſo the Nick itat ing Membrane is an abundant Proviſion for 
all their Occaſions, without the Addition of the Eye-lids. 

And now, if we reflect, are theſe the Works of any thing 
but a wiſe and indulgent Agent? 

Although the Hardneſs and Firmneſs of the Adnata, or 
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Sclerotica in Birds, is a good Guard to their Eyes, yet I do not v 

think it is made thus ſo much for a Defence, as to miniſter 9 

much to the lengthning and ſhortning the Bye, mention before in 4 
» gie Wi Nee e. 11 
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drawing its Eyes into its Head , and lodging 
them in the ſame Safety with the Body. 
Thus have I ſurvey'd this firſt Senſe of Animals, 
I may ſay in a curſory, not accurate, ſtrict Manner, 
conſidering the prodigious Workmanſhip thereof, 
but fo, as abundantly to demonſtrate it to be the 
Contrivance, the Work of no leſs a Being than the 
infinite, wiſe, potent, and indulgent Creator . For 


none leſs could compoſe fo admirable an Organ, 


fo adapt all its Parts, ſo adjuſt it to all Occaſions, 


ſo nicely provide for every Ulſe, and for every E. 


mergency : In a word, none leſs than God could, 
I fay, thus contrive, order, and provide an Organ, 
as magnificent and curious as the Senſe is uſeful ; a 
Senſe without which, as all the Animal World would 
be in perpetual Darkneſs, ſo it would labour under 
perpetual Inconveniencies, be expoſed to perpetual 


Harms, and ſuffer perpetual Wants and Diſtreſſes. 


But now by this admirable Senſe, the great Gon, 
who hath placed us in this World, hath as well pro- 
vided for our comfortable Reſidence in it; enabled 
us to ſee and chuſe wholſome, yea, delicate Food; 
to provide ourſelves uſeful, yea, gaudy Cloathing, 


and commodious Places of Habitation and Retreat, 


We can now diſpatch our Affairs with Alacrity and 
EE Pleaſure, 


mm Cochleis oculorum wicem Cornicula bina prætentu implent. 


Prix. Nat. Hiſt. I. x1. c. 37. See more of the Eyes of Snail: 
before in Note k; and in Vote! I ſaid that I ſuſpected Moles alſo 
might thruſt out, or withdraw their Eyes more or leſs within 
the Hair or Skin. 

nn The diligent S!urmius was fully perſuaded there could 


not be any ſpeculative Atheiſm in any one that ſhould well 
_ - ſurvey the Eye. Nobis, faith he, /uit perſuaſiſſimum, Atbeiſ- 


mum, quem vocant ſpeculativum, B. e. obfirmatam de Deitate in 
Univerſo nulla perſuaſionem, habere locum aut inveniri non uſt 
in eo homine, qui vel unius corporis organici, & ſpeciatim Oculi 
fabricam attento animo aſpexerit, Srukà. Exerc. Acad. 9. 
de Viſ. Organ. & Rat. in Epilogo, „ oo 
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Pleaſure, go here and there as our Occaſion calls us: 
We can, if Need be, ranſack the whole Globe, pe- 
petrate into the Bowels of the Earth, deſcend to 
the Bottom of the Deep, travel to the fartheſt Re- 
3 gions of this World, to acquire Wealth, to increaſe 
E our Knowledge, or even only to pleaſe our Eye and 
E Fancy. We can now look about us, diſcern and 
E ſhun the Precipices and Dangers which every where 
E encloſe us, and would deſtroy us. And thoſe glo- 
E rious Objects which fill the Heavens and the Earth, 
E thoſe admirable Works of Gop which every where 
ſurround us, and which would be as nothing to us, 
E without being ſeen, do by Means of this noble Senſe 
© preſent their Glories to us oo, and fill us with Ad- 
E miration and Pleaſure, But I need not expatiate in 
=: | the 


oo The glorious Landskips, and other Objects that preſent 
| themſelves to the Eye, are manifeſtly painted on the Retina, 
and that not erect, but inverted as the Laws of Opticks re- 
© quirez and is manifelt to the Eye from Monſieur Carte:'s Ex- 
periment, of laying bare the vitreous Humour on the Back- 
part of the Eye, and clapping over it a Bit of white Paper, 
| or the Skin of an Egg ; and then placing the Fore-part of the 
Eye to the Hole of the Window of a darkned Room. By 
which Means we have a pretty Landskip of the Objects abroad 
| invertedly painted on the Paper, on the back of the Eye. But 
now the Queſtion is, how in this Caſe the Eye comes to ſee 
the Objects ere ? Monſieur Cartes's Anſwer is, Notitia i/lius 
ex nulla imagine pendet, nec ex ulld actions ab objectis veniente, 


lalant. E. g. cogitandum in Oculo— tum capillamenti 
nervi optici———reſpondere I alium guendam partis cerebri — 

qui facit ut Anima ſingula loca cognoſcat, que jacent in reltd, aut 
quaſt rectd lined; ut ita mirari non debeamus corpora in naturali 
ſitu videri, quamwis imago in oculo delineata contrarium habeat. 
Dioptr, e. 6. But our moſt ingenious Mr. Molyneuæ anſwereth 
thus; The Eye is only the Organ or Inſtrument, it is the Soul that 


Faculties But erect and inverted are only Terms of Relation 
4% up and down ; or farther from, or nigher to the Centre of the 
Earth, in Parts of the ſame Ting. — But the Eye, or viſive 

| oo | | Facalty 


ſed ex ſolo fitu exiguarum partium cerebri, @ quibus Nervi expul- 


ſees by Means of the Eye. To enquire then how the Soul perceives 
the Object ereci, by an inverted Image, is to enquire into the Souls 
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x the Uſefulneſs and Praiſes of this Senſe, which we 
„ receive the Benefit of every Moment, and the Want, 
|. or any Defect of which, we lament among our great. 
1 eſt Misfortunes. 3 
Leaving then this Senſe, I ſhall proceed to the 
0 other four, but more briefly treat of them, by re. 
i | ſon we have ſo ample a Sample of the Divine Ant 
„ in the laſt, and may preſume that the ſame is ex. 
| „ erted in all as well as one. For a Demonſtration 
i of which, let us in the next Place carry our Scry. 
Wi tiny to the Senſe of Hearing. 
i ö Faculty takes no Notice of the internal Paſture of its own Parts, 
BIN but uſeth them as an Inſtrument only, contrived by Nature for the 
Tint | Exerciſe of ſuch a Faculty.—Let us imagine, that the Eye (on 
win its lower Part) receives an Impulſe [by a Ray from the upper Part 
' 1 of the Object] muſt not the viſive Faculty be neceſſarily direct 
10k hereby to conſi der this Stroke, as coming from the Top rather than 
i the Bottom [of the Object] and conſequently be directed to contluit 
(F180 it the Repreſentation of the Top? Hereof we may be ſatisfied, by 
malt ſuppoſing a Man ſtanding on his Head. For here, tho the uhr 
11 Parts of Objects are painted on the upper Parts of the Eye, yet tht 
| wt Objects are judged to be erect. What is ſaid of Ereft and Ri. 
| 1 ver ſe, may be underſtood of Siniſter and Dexter. MoLyNeur' 
| 11 Dioptr. Nov. Part I. Prop. 28. 
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| Of the Senſe of HEARING. 

- ; | 


3 


H oncerning the Senſe of Hearing, I ſhall take 


4g Notice of two Things, the Organ, the Ear, 
and its Object, Sound. | 
I. For the Organ, the Ear; I ſhall paſs by its 
convenient Number of being double, which (as in 
the laſt Senſe) ſerves for the commodious Hearing 
every Way round us; as alſo a wiſe Proviſion for 
the utter Loſs or Injury * of one of the Ears. But 
I ſhall a little inſiſt upon its Situation, and its ad- 
mirable Fabrick and Parts. 


* 1. It 
er * preſume it will not be ungrateful to take Notice here 
the of the admirable, as well as uſeful Sagacity of ſome deaf 


W underſtanding what is ſaid by the Motion of the Lips. My 
very ingenious Friend Mr aller, R. S. Secr. gives this Ac- 
count: There live now, and have from their Birth, in our Town, 
4 Man and his Sifter, each about fifty Years old, neither of which 


= an/wer pertinently to the Dueftion propoſed to tbem. Ve Mo- 
ber told me they could hear very well, and ſpeak when they were 
8 Children, but both loſt that Senſe afterwards, which makes them 
retain their Speech; though that, to Perſons not uſed to them, 
114 little uncouth and odd, but intelligible enough. Philoſoph. 
Tranſat. No 312. | 
Such another Inſtance is that of Mr. Goddy, Miniſter of 
St. Gervais in Geneva, his Daughter. She is now about fixteen 
ars old: Her Nurſe bad an extraordinary Thickneſs of Hear- 
ung; at a Tear old, the Child ſpake all thoſe little Words that 
Cbilaren begin to ſpeak at that Age. At two Tears old, they 
perceived fhe had loft her Hearing, and was ſo deaf, that ever 
ince, though ſhe hears great Noiſes, yet ſhe hears nothing that 


leut and Lips of others, ſhe bath acquired ſo many Wards, 


AP, 


WE Perſons, that have learn'd to ſupply their want of Hearing by 


We pave the leaſt Senſe of Heating, yet both of theſe know, by 
be Motion of the Lifs only, whatever is ſaid to them, and will 


one can ſpeak to ber. But by obſerving the Motions of the 
that out of theſe fe hath 9 a Sort of Fargon, in which 
je 


© —ä—n — — — 2 
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|: 1. It is ſituated in the moſt convenient Part of 
1 the Body (like as I ſaid the Eye is) in a Part near 
the common Senſory in the Brain, to give the 
more ſpeedy Information; in a Part where it can 

| be beſt guarded, and where it is moſt free from 
i Annoyances and Harms itſelf, and where it gives 
Mi the leaſt Annoyance and Hindrance to the Exer. 
1 ciſes of any other Part; in a Part appropriated to 
a8 the peculiar Uſe of the principal Senſes, in the moſt 
lofty, eminent Part of the Body, where it can per. 
ceive the moſt Objects, and receive the greateſ 
Information : And laſtly, in a Part in the Neigh- 
bourhood of its Siſter Senſe the Eye, with whom 
it hath peculiar and admirable Communication by 
its Nerves, as I intend to ſhew in its proper Place, 
+" In reſpect then of its Situation and Place in the 
$i Body, this Senſe is well deſigned and contrived, 
1 and may ſo far be accounted the Work of ſome ad- 
wail mirable Artiſt, But, Z 


— — O_o - — — — — — —_— 


| | 2, If we ſurvey its Fabrick and Parts, it will ap. 
. pear to be an admirable Piece of the Divine Wil: 
wi dom, Art, and Power. For the Manifeſtation of 
| |: which, let us diſtinctly ſurvey the outward and the 
inward Part of its curious Organ. 5 
. 1. For the outward Ear: If we obſerve its Stru- 
118 Clture in all Kinds of Animals, it muſt needs be a. 
| | knowledged to be admirably Artificial, it being , 
ut niceh 


ns ſhe can hold Converſation whole Days with thoſe that can ſuil 
[i her own Language. I could underſtand ſome of her Words, bt 
| * could not comprehend a Period, for it ſeemed to be but a confiſi 

Noiſe. She knows nothing that is ſaid to her, unleſs ſbe ſeeib i 

Motion of their Mouths that ſpeak to her; ſo that in the Night, 
14 when it is neceſſary to ſpeak to her, they muſt light a Candi 
4 Only one thing appeared the ſtrangeſi Part of the whole Nariul. 
on : She hath a Siſter, with whom ſbe hath practiſad ber Lt 
guage more than with any other : And in the Night, by laying hif 
| Hand on her Sifter's Mouth, fe can perceive by that what I. 
| Haitb, and ſo can diſcourſe with her inthe Night, Biſhop Bus. 

NET'S Let. 4. p. 248. | 2 — len 
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of a Form proper for the erect Poſture of his Body. 
In Birds, of a Form proper for Flight; not protu— 
berant, becauſe that would obſtruct cheir Progreſs, 
but cloſe and covered, to afford the eaſier Paſſage 


to the Poſture, and ſlower Motion of their Bodies; 
and in theſe too, various, according to their vari- 
= ous Occaſions. In ſome large, erect, and open, to 
hear the leaſt Approaches of Dangers e; in others 
covered, to keep out noxious Bodies. In the Sub- 

1 terra- 


| d T cannot but admire that our moſt eminent modern 
Anatomiſts ſhould not agree, whether there be any Muſcles 
in the outward Ear of Man or not. Dr. Keil faith there are 
two; Dr. Drake the ſame Number; and Dr. G:4/on makes 
them to be four. So alſo doth Monſieur Dionis, and fo did 
the ancient Anatomiſts: But Dr. Schelbammer expreſly de- 
nies there are any, and faith, S-duxit autem religuos Brutorum 
Anatome, in quorum pleriſque tales Muſculi plures inveniuntur 3 
putarunt autem fortaſſis ignominioſum Homini, fi non & his 
inſtructus efſet, & minis inde perfectum animal fore. SCHEL. 
de Auditu, p. 1. c. 1. $ 7. But Fal/alva, who wrote very 
W lately, and is very accurate in his Survey of the Ear, faith, 


fed ut plurimùm tres adnotantur ; & quando ſolim duo ſe mani- 
feftant, tunc unus ex illis duplicato tendine verias Concham de- 
| ferri ſelet. Horum muſculorum in numero varietatem non ſolum 
| indiverſis, verum etiam in eodem ſubjecto quandogue vidi. 
Ex quibus differentiis ſuborte ſunt Auctorum diſcrepantiæ in ho- 
rum Muſculorum numero, & poſtu : quod non evenifſet, fi 
Mluries in diverſis Corporibus iidem Muſculi queſiti efſent. ANT. 
Mar. VaLsaLva de Aur. Human. C. 1. $6. But Dr. Drake 
thinks ſome of Valſalva's Muſcles the Product of Fancy. Mr. 
Cowper makes them to be three, one Attollent, and two Retra- 
bent Muſcles. See Anat. Tab. 12. | 


c 


inerme, natura id tum auditu acutiſſimo, tanguam hoſtium ex- 
Ploratore ad preſentienda pericula, tum pedibus ceu armis ad 
currendum aptis muniſſe videtur. A. KIAchER's Phonurg.l. 1. 
97. Technaſ. 2. 5 


I 2 Moles 


E nicely prepared, and adjuſted ro the peculiar Occa- | 
ſions of each reſpective Animal. In Man, it is 


chro' the Air. In Quadrupeds, its Form is agreeable 


Muſculi auriculæ poſteriores guandogue quatuor, quandoque duo 


Inter cetera [animalia aurita] maxim? admirabilis eſt auris 
leporinæ fabrica, quod cum timidiſi um animal fit, & prorſus 
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terraneous Quadrupeds, who are forced to mine and 


dig for their Food and Habitation, as a protu- 
- berant Ear, like that of other Quadrupeds, would 


obſtruct their Labours, and be apt to be torn and 


injured; ſo they have the contrary d, their Ears 
ſhort, lodged deep and backward in their Head, and 


paſſing 


 # Moles have no protuberant Ear, but only a round Hole 
between the Neck and Shoulder; which Situation of it to- 
gether with the thick, ſhort Fur that covers it, 1s a ſufficient 
Defenſative againſt external Annoyances. The Meatus Audi. 
torius is long, round, and cartilaginous, reaching to the under 
part of the Skull. Round the Inſide runs a little Ridge, re. 
ſembling two Threads of a Skrew ; at the Bottom whereof is: 
pretty Inlet leading to the Drum, made on one fide, with the 
aforeſaid cochleous Ridge, and on the other, with a ſmall Car- 
tilage. I obſerved there was Cerumen in the Meatus. 

As to the inner Ear, it is ſomewhat ſingular, and different 


from that of the other Quadrupeds, and much more from 


Birds; altho' I have met with ſome Authors that make it 


agreeable with that of Birds. There are three ſmall Bones 
only (all hollow) by which the Dram (to uſe the old Appel- 


lation) or the Membraua Tympani (as others call it) aQteth 
upon the Auditory Nerve. The firlt is the Malleus, which hath | 
two Proceſſes nearly of equal Length; the longer of which 


is braced to the Membrana Tympani, the ſhorter to the fide 


of the Drum or Os Petroſum ; the back Part of it reſembles 
the Head and Stalk of a ſmall Muſhroom, ſuch as are pick- 
Jed. On the back of the Malleus lies the next ſmall Bone, 


which may be called the Incus, long, and without any 


Proceſs, having ſomewhat the Form of the ſhort Scoop 
wherewith Watermen throw the Water out of their Wherries. 
To the End of this the third and laſt ſmall Bone is tacked 
by a very tender Brace. This little Bone bears the Office of 
the Szapes, but is only forked without any Baſe. One of 
theſe Forks is at one Feneſtra or Foramen, the other at ano- 
ther; in which Feneſtræ ] apprehend the Forks are tacked to 


the Auditory Nerve. Theſe Fengſtræ (equivalent to the . 


neſtra Ovalis, and Rotunda in others) are the Inlets into the 
Cochlea and Canales Semicirculares, in which the Auditory Nerv! 
lieth. The Semicircular Canales lie at a Diſtance from the 
Drum, and are not lodged (as in other Animals) in a ſtrong, 
thick Body of Bone, but are thruſt out, within the _ 
| 2 making 
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paſſing to the under Part thereof, and all ſufficiently 
fenced and guarded. And as for Inſects, Reptiles, 


and the Inhabitants of the Waters, if they enjoy 
this Senſe (as there is great Reaſon to think they 
do) it may probably be lodged commodiouſly un- 


| | Ger the ſame Security and Guard, as the Smelling, 


or ſome other Senſe is. 


And moreover, as the Form of this Organ is va- 
E rious in various Animals, ſo in each of them its 
Structure is very curious and obſervable, being in 


all admirably contrived to collect the wandering, 
circumambient Impreſſions and Undulations of 
Sound, and convey them to the Senfory within. 
If I ſhould run over the ſeveral Genera of Animals, 
we might find a notable Proſpect of the Handy-work 
of God , even in this ſo inconſiderable a Part of 
Animals. But I ſhall only carry my Survey * 

5 | tnat 


making an Antrun, with an handſome Arch leading into it, 
into which a part of the Brain enters. 
One Leg of the Malleus being faſten'd to the Membrana 
Tympani, and the Incus to the back of the Malleus, and the 
top of that to the top of the Spes, and the Forks or Branches 
of the Stapes to the Auditory Nerve, J obſerved that when- 
ever I moved the Membrane, all the little Bones were at the 
lame time moved, and conſequently the Auditory Nerve there - 
by affected alſo. 85 | 

[ hope the Reader will excuſe me for being ſo particular in 
this Organ only of the Mole, a deſpiſed Creature, but as no- 
table an Example of Gop's Work, as its Life is different from 
that of other Quadrupeds ; for which Reaſon it partly is that 
L have enlarged on this Part differing from that of others, and 


which no body that I know of, hath taken much notice of, 


and which is not diſcoverable without great Patience and Ap- 
plication ; and partly becauſe by comparing theſe Obſervations 


with Book vii. Chap. 2. Note *, we may judge how the Senſe 


of Hearing is performed. 1 

* Among many Varieties, both in the inner and outer Ear, 
thoſe which appear in the Paſſage into the Rock- Bone, are re- 
markable. For in an Owl, that perches on a Tree or Bean, 
and hearkens after the Prey beneath her, it is produced fartber 


out above than it is below, fir the better Reception of the leaſt 


13 Sound, 
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1 that of Man. And here the firſt Thing that of. 
1 | fereth itſelf to our View, is the Helix, with its tor. 

W tuous Cavities, made to ſtop, and collect the ſono. 
in rous Undulations, to give them a gentle Circulati- 
mn on and Refraction, and fo convey them to the Con. 
| | cha, or larger and more capacious round Cell at te 
= Entrance of the Ear. And to bridle the Evaga- WW 
1 tion of the Sound, when arrived ſo far, but witha!l 
r X 0 $ 
13 not to make a Confuſion thereof, by any diſagreea. 
| | ble Repercuſſions, we may take Notice of a very 
vm curious Proviſion in thoſe little Protuberances, cal. 
Wilt led the Tragus, and Anlitragus of the outward Ear, 
Bil of a commodious Form and Texture *, and con- 
mi veniently lodged for this Uſe. The great Conve- 
Wl nience and Benefit of this Form and Contrivance 
|= of the outward Ear, is ſufficiently manifeſt by the 
| | Want thereof, which cauſeth a Confuſion in the 
Wil Hearing, with a certain Murmur, or Swooing, like 
be Fall of Waters®. 
ij | Another 
| it} Sound. But in 4 Fox, that ſeouteth underneath the Prey at 
| 11 Rooſt, it is for the ſame Reaſon produced farther out below. I 

14 a Pole-Cat, which hearkens ſtrait forward, it is produced behind, 
| 100 for the taking of a forward Sound. Whereas in a Hare, whith 
| 1 Iz very quick of Hearing, and thinks of nothing but being pur. 
1 ſued, it is ſupplied with a bony Tube, which as a natural Ott- 

70 couſtick, is ſo directed backward, as to receive the ſmalleſt and 

p | not diſtant Sound that comes behind ber. Gxkw's Coſmolog. 
#12 18 Sacr. lib. 1. c. 5. $6. _ 
WI} The Texture of the Tragus and Antitragus, is ſofter than 
"IR that of the Helix, which ſerveth gently to blunt, but forcibly 
| vi to repel the Sound in the Concha. 
1 & Dr. GIs ON's Anatomy, Chap. 22. Book iii. 

MW. Thoſe whoſe Ears are cut off, have but a confuſed way !1 
hh Hearing, and are obliged either to form a Cavity round the Ear 
| 9 | with their own Hands, or elſe to make uſe of a Horn, and 
11 apply the End of it to the inner Cavity of the Ear, in order 
wt to receive the agitated Air. *'Tis likewiſe obſeroed, that thiſe 

fl whoſe Ears jut out, hear better than flat -eared Perſons. Monl. 


| 
| 
14.  D1onts's Anat. Demonſt. 8. 

r | 

| WA 

| 

| 

} 
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Another wiſe Proviſion of the Creator, is in the 
E cubſtance of the outward Ear, which is cartilagi- 
nous, the fitteſt for this Place. For (as an ingeni- 
E Jus Anatomiſt * obſerves) * If it had been Bone, 
it would have been troubleſome, and might, by 
many Accidents, have been broken off: It Fleſh, 
e jt would have been ſubject to Contuſion.“ But 
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enſued ſuch a Softneſs as that of Fleſh, and that is, 
it would neither have remained expanded, neither 
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but abſorb, retard, or blunt their Progreſs into the 
inward Organ. But being hard, and curiouſly 
ſmmooth and tortuous, Sounds find an eaſy Paſſage, 


E well-built Arch, Grotto, or muſical Inſtrument, 
= which magnify and meliorate Sounds; and ſome of 
E which convey even a Whiſper to a large Diſtance : 
But from the outward, let us carry our Survey, 


2. To 


) Grnson ibid. FFF 
i It would nauſeate the Reader to reckon up the Places 
| famed for the Conveyance of Whiſpers, ſuch as the Priſon 


non, c. Nor the Aguædudds of Claudius, which carry a 


dern. If the Reader hath a mind to be entertained in this 
way, he may find enough in Kircher's Phonurgia. But it may 
not be irkſome to mention one or two of our own in Eng- 

| /and. Among which, one of the moſt famed is the Whiſper- 
ing-Place in Glouceſter- Cathedral, which is no other than a 
Gallery above the Eaſt-End of the Choir, leading from one 
Side thereof to the other. It conſiſteth (if J miſtake not) 
of five Angles and fix Sides, the middlemoſt of which is a 
naked, uncovered Window, looking into a Chapel behind it. 
I gueſs the two Whiſperers ſtand at about twenty-five Yards 
Diltance from one another. But the Dome of St. Paul's 


ticking of a Watch (when no Noiſe is in the Streets) may 
I 4 be 


indeed a worſe Conſequence than this would have 


| would it fo kindly receive and circulate the Sounds, 


with a regular Volutation and Refraction: As ina 


of Dionyſius at Syracuſe, which is ſaid to increaſe a Whiſper | 
to a Noĩſe; the clapping one's Hands to the Sound of a Can- 


Voice fixteen Miles, and many others both Ancient and Mo- 


London, is a more conliderable Whiſpering- Place, where the 
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nelled, and artfully turned, to give Sounds an eaſy 


furious ruſhing in, and aſſaulting the more tender 


ſecured this Paſſage with a bitter nauſeous 


bove upon the Scaffold, I tried, and found that a Whiſper 


Womb, and newly born, the Meatus Auditerius is ſhut up very 


I fay, in the Ears of ſuch, Ear-wax is conſtantly to be found. 


* — — —— ⏑ 


| Book IV, 


2, To the inward Part of this admirable Organ, 
And here we find the moſt curious and artful Pro- 
viſion for every Emergency and Occaſion, The 
Auditory Paſſage, 1n the firſt Place, curiouſly tun. 


Paſſage, as well as a gentle Circulation and Re. 
fraction; but withal, ſo as to prevent their too 


Parts within. LED. . 

And foraſmuch as it is neceſſary that this Paſſage 
ſhould be always open, to be upon the Watch “; 
therefore to prevent the Invaſion of noxious In. 
ſects, or other Animals (who are apt to make 
their Retreat in every little Hole) Nature hath 


Excre- 


be heard from Side to Side; yea, a Whiſper may be ſent il 
round the Dome. And not only in the Gallery below, but 2. 


would be carried over one's Head round the Top of the Arch, 
n there is a large Opening in the Middle of it, 
into the upper Part of the Dome. 

« Auditus autem ſemper patet « ejus enim ſenſu etiam dormin. 
tes egemus: A quo cam ſonus eſt acceptus, etiam ſommo excitt- 
nur. Flexuoſum iter habet, ne quid intrare poſſit, fi fimplix, 
& direfum pateret ; proviſum etiam, ut figua minima beſtiole 
conaretur irrumpere, in ſordibus aurium, tangquam in viſco, in. 
hereſceret. Cic. de Nat. Deor. I. 2. c. 57. 

It deſerves a particular Remark here, that in Infants in the 


cloſely, partly by the Conſtriftion of the Paſſage, and partly 
by a glutinous Subſtance, whereby the Tympanum is guarded 
againſt the Water in the Secundine, and againſt the Injuries of 
the Air as ſoon as the Infant is born. 3 | 

! It is remarkable that in moſt, if not all Animals, whoſe 
Fars are tunnelled, or where the Meatus Auditorins is long & 
nough to afford Harbour to Ear wigs, or other Inſects; that, 


But in Birds, whoſe Ears are covered with Feathers, and where 
the Jymtas um lies but a little Way within the Skull, no Eat. 
wax is forn!, becauſe none is neceſſary to the Ears ſo wel 
guarded, and lo little tunneled. hs 
mT 
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Excrement * afforded from the Glands ® appoint- 
dd for that Purpoſe. 3 
E From hence let us approach the moſt inward 
parts, in which we ſhall ſee Strokes of the moſt 
I exquiſite Art. To paſs over the innate Air, that 
E moſt Authors talk of o (becauſe there is no ſuch) 
3 wy the 


er | 

w The Ear-wax was thought, by the old Anatomiſts, to be 
7: en Excrement of the Brain: Humor bilioſus d cerebro expurga- 
, E tus, the Bartholines ſay of it, / 3. c. 9. But as Schelbammer 


well obſerves, Nil abſurdius, quam cerebri excrementum hoc ſta- 
nere. Nam & ratio nulla ſuadet, ut in cerebro fieri excre- 
W mentum tale credamus : neque vie patent per quas ab eo ſe- 
cluſum in meatum auditorium paſſit inde penetrare. As to its 
Taſte, Carius gives inſtances of its being ſweet in ſome Crea- 
= tures. But Schelhammer ſays, Ego vero ſemper, cum amaritie 
= aliquid dulcedinis in illo deprebendi. Vide Schl. de Audit. p. 

1. C. 2.5. 10. But I could never diſtinguiſh any Sweetneſs in it, 
but think it inſipid mixed with a Bitterneſs, 


. n Cerumina amara Arteriolis exudantia. WIL Lis de Anim. 
per Brut. par. 1. c. 14. In the Skin are little Glands, which 
ch, furniſh a yellow and bitter Humour Monſieur Dioxis's Dem. 
fit, 18. An handſome Cut of thoſe G/andulz Ceruminoſæ is in 
Dr. Drake, from Yalſalva. | | 
FI Pliny attributes a great Virtue to the Ear-wax ; Morſus ho- 
ita. minis inter aſperrimos numeratur : medentur ſordes ex auribas : 
lex, ac ne quis miretur, etiam Scorpionum ictibus Serpentiumgque ſtatim 
10ʃ4 impofite. PL IN. Nat. Hiſt. J. 28. c. 4. And that it hath an 
it healing Quality, and may be accounted a good Balſam, I my 
ſelf have experienced. 2 
the * That there is ſuch a Thing as the innate Air (talked 
very of much by moſt Authors on this Subject) Sche/hammer very 
rt) juſtly, I think, denies; by reaſon there is a Paſſage into the 
rded inner Ear, from the Throat, through which the innate Air 
es of may paſs out, and the outward Air enter in. Vide PAR. Alt. 
P-2.C.1.Y 10. When by ſtopping our Breath, and ſtrain- 
hoſe ing, we force the external Air into the Ear, it may be heard 
19 e- ruſhing in; and if much be forced in, it may be felt allo to 
that, beat againſt the Tympanum. When the Paſſage to the Throat 
und, | by any Means fiopped, as by a Cold in the Head, &c. the 
here Hearing thereby becomes dull and blunt; by reaſon the 
Far- ommunication between the outward and inward Air is ob- 
well firufted : But when by ſtrong ſwallowing, or ſuch like Mo- 


tion of the Throat, the Paſſage is opened, we perceive it by a 
| ſudden 
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the Paſſage to the Palate v, and their Uſes, with 
divers other curious Things that might be named; 


let us ſtop a little at the Part containing the reſt, 
namely, the Bone . The particular Texture and 
Hardneſs of which, above other Bones of the Body, 


is very remarkable; whereby it ſerves not only as 
ſubſtantial Guard to the Senſory, but alſo to op. 
poſe the Impulſes of the ætherial Matter, that 
there may be no Loſs nor Confuſion in the Sound; 
but that it may be convey'd regularly, and entirely 
to the auditory Nerves. 

The next Part I ſhall take Notice of, may be 
that fine Membrane called the Tympanum, or Men. 


brana 

ſudden Smack or Crack, and we immediately hear very clearly; 

the Load of feculent Air being at that Time diſcharged from 
the inner Ear. | 

It is a wiſe Proviſion, that the Paſſage for the Air into the 


Ear, is from the Throat; Ut non flatim guivis ger externus ir. 
rumpere queat (as Schelhammer faith, Par. ult. c. 4. 8.) ſe 


nonnihil inmmutatus, ac temperatus, calore ex medio ventre ix. 
ſpirante ; imo fortaſſis non facile alius, niſi ex pulmonibus, 

P Valſalva hath given us a more accurate Deſcription of the 
Tuba Euſtachiana, or Paſſage to the Palate, than any other 


Author; to whom I therefore refer, De Aur. Human. Chap. 2 


8 16, We p R | 

The chief Uſe hereof, he thinks, is to give way to the in- 
ner Air, upon every Motion of the Membrana Tympani, the 
Malleus, Incas, and Stapes. This Paſſage if it be ſhut up, 
Deafneſs enſues: Of which he gives two Inſtances : One a 
Gentleman, who loſt his Hearing by a Polypus in the Noſe 
reaching to the Vola; the other a Yeoman, labouring with 
an Ulcer above the left Side of the Upu/a: which when be 


ſtopped with a Tent dipped in Medicine, he loſt his Hearing 


in the left Ear, and recovered it, as ſoon as the Tent was out. 


bid c.5.4 10. 


4 Os [petroſum] ex quo interiores [Labyrinthi] cavitatum pe- 
rietes conflati ſunt, album, duriſſimum, necuon maxime con. 
partum. Id autem d Naturd ita comparatum efſe videtur, ut na. 
teria etherea Sonorum objectorum impreſſionibus onuſta, dum pre 
dictis impingitur Parietibus, nibil aut ſaltem fere nihil motii: ji! 
amittat, atque aded illum qualem ab Objectis ſonoris atcepit, is 
lem communicet ſpiritui animali contents intra expanſianes ri” 
mollicris Nervorum auris. Dr. Ray. Vieuſſens of Montpel iet 
in Phil. Tranſ. Ne 258. Tu: 


bal 
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zrana Tympani "7, with its inner Membrane ; 
together with the four little appendant Bones *, 
and the three inner Muſcles to move them, and 


* 
* 
4 


aqjuſt the whole Compages to the ſeveral Purpoſes 
WM | : of 


The Tympanum of the Ear, or, as Valſalva and the Mo- 
derns, the Membrana Tympani, was taken notice of as early as 
Hippocrates's Time. In Birds, it is ſtrained towards the out- 
ward Parts; in other Animals towards the Brain, or inner Parts. 
Monſieur Dionis faith, It is not equally faſtened to the whole 
Circumference of the bony Circle, in which it is inchaſed ; far on 
= he upper Side it hath a free diſengaged Part, by which ſome can 
give Vent to the Smoak in their Mouth. Demonſtr. 8. That there 
is ſome Paſſage I doubt not, but I queſtion whether Monſieur 
| Dionis ever ſaw the diſengaged Part he mentions. I have 
| myſelf carefully ſearched divers Subjects, and do not remember 
© to have ſeen any ſuch Paſſage; and I perceive it eſcaped the 
E diligent Schelbammer's Eye. Valſalva allo, by injecting in 
W through the Tuba Euftachiana, could not force any Liquor in- 
to the Meatus Auditorius; but yet he imagines he found the 
W Paſſage out in another Place of the Drum, in ſome morbid, 
and one ſound Head. VaLsaLv. de Aur. Hum. c. 2.4 8. Mr. 
Ws Cowper allo affirms there is a Paſſage by the upper Part of the 
Membrane. Anat. Ap. fig. 8. | | 
Dr. Vieuſſens, before named, diſcovered a Membrane, fe- 
W niſime rareque admidum texture intra cavitattm Tympani ; 
a he deſcribes it. Whoſe uſe he faith is, 1. Occludens Laby- 
Lintbi januam impedit ne naturalis puriſſimus ac ſubtiliſſimus Aer 
intra cavitates communicationem=——habeat cum aere craſh. 
2. Labyrinthi baſin calefacit, &c. ubi ſupra. Probably this 
double Membrane may be ſuch, or after the ſame Manner as 
it is in the Tympanum of Birds: Of which ſee my Obſervacions 
in Book vii. Chap. 2. Note 4. 
* The four little Bones being treated of by all that have 
concerned themſelves about this Senſe of Hearing, ſince their 
| Diſcovery, I ſhall take Notice of only two Things concerning 
mem. 1. The Diſcovery of them is wholly owing to the 
Diligence and Sagacity of the latter Ages; of which Sche/- 
Vonner gives this Account from Fallopius : Hee Officula anti- 
guts ANQHOmicis wm ignota fuere; primuſque gui in lucem pro- 
duxit [Malleum & 1 ncudem] fit Fac. Carpenſis; primus quogue 
procul omni dubio Anatomice artis, quam Veſalius poſted perfecit, 
reflaurator. Tertium [Stapedam] inwenit ac promulgavit pri- 
mz Job. Phil. ab Ingraſſia, Siculus, Philiſipbus, ac Medicus do- 
„ | | ii nus. 
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tending, or relaxing the Drum; but in Fools the Caſe is ver 


 witens latiori, rotundæ. Huic adnexa eſt cartilago valde. In ile 


other Things I have myſelf diſcovered, that I preſume eſe 


craſin facile lædant, ant obruant. 


guædam apponuntur, quæ ſuperficiem ejus modo tenſiorem, mii 
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of Hearing, to hear all Manner of Sounds, loud 
or languid, harſh or grateful u. 


From 


tiſſimus. Quartun, Thoma Bari holino tefle, viro Jong? celeb. 
rimo, Fran. Sylvio debetur. SCHEL. ubi ſupra, Cap. ili. F 9, 
2. Their Difference in Animals: In Maz and Qua drupedi, 
they are four, curiouſly inarticulated with one another; with 
an external and internal Muſcle to draw, or work them, in ex. 


different: His anum Officulum ſolum largita eff Natura, qui 
mobilis, que in Tympanum videtur terminari. Id. ib. &8. Cz. 
lumellam forte appellaveris: teres enim eſt & ſubtiliſſimum,baſi in. 
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Ears of all the Fowl that I could examine, I never found any mi: 
than one Bone, and a Cartilage, making a Foint with it, thit 
was eaſily moweable. The Cartilage bad generally an Epiphyſe, i 
tro, one on each Side. The Bone was very hard amd ſmall, 
baving at the End of it a broad Plate, of the ſame Subſtance, vi. 
ry thin, upon which it reſted, as on its Baſis. Dr. Av. Moyes 
in Phil. Tranſ. No 100, 5 | 
Theſe are the moſt material Things I find obſerved by 
others, concerning the Ears of Fowls, and ſome of them hard- 
ly, I beheve, obſerved before. To which I ſhall ſubjoin ſome 


=. 
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ped the Eyes of thoſe moſt curious and inquiſitive Anatomilt, 
of which ſee the laſt cited Book vii. Chap. 2. Note d. 
u Videtur quod Tympanum Auditionis inſtrumentum prelini- 
nare, & quaſi præ paratorium fuerit, quod Soni impreſſionem, fit 
ſpecies ſenſibiles primo ſuſcipiens, eas in debita proportione, & c. 
14 conformitate, verſus Senſorium, quod adbuc interius fitum el, 
dirigat : ſimili officio fungitur reſpedtu Audits, ac tunice Ot 
li Pupillam conſtituentes, reſpedlu Viſus; utrequeMembrane, Si. 
cies ſenſibiles refringunt & quaſi emolliunt, eaſque Senſario ni 
niſi propor tionatas tradunt, cui 5 5 ad veniant, tener ioren tus 
everd Tympanum non audil, 

fed meliori ſlutiorique Auditioni confert. $i hæc pars deſtruatuf, 
Senſio adbuc aliguamdiu, rudi licet modo, peragi poſſit; quippt tx: 
perimento olim in Cane facto, Ec. —— Fanitoris officio ut Tyn- 
panum rectè defungi poſſit, expanſum ejus pro data occaſione firing), 
aut relaxari debet, veluti nimirum Oculi Pupilla ——— Quaproptir 
huic Auris Tympano, non ſecus ac bellico, machine five tenie 


laxicrem reddant : hoc enim efficiunt tria officula, cum Muſculn 
fc. Willis de Anim. Brut. Cap. 14. 


For 


Nen Ap. III. %%% ; 
From this Region of the Tympanum, I might 
| DE paſs \ 


For this Opinion of Dr. Villis Dr. Schel hammer is very ſevere 
W upon him, deriding the Refractions he ſpeaks of ; and there- 
W fore ſeriouſly proves that they are the Humours, not Tunicks of 
W the Eye, that refract the Rays of Light; and then jeeringly 
demandeth, Whether the ſonorous Rays are refracted by paſling 
I trough a different Medium? Whether the Convexity or Con- 
WT cavity of the Drum collects thoſe Rays into a focal Point, or 
WE ſcatters them? Ec. And then faith, O“ has rationes 2 clariſſ. 
Viri, ac de re Medica præclarè meriti, ſententiâ non paſſumus non 
ef alieniores ; in quo uti ingenium admirer, quoties medicamen- 
BE trum vires, aut morborum cauſas explicat, fic ubi forum ſuum 
egreſſus, Philoſophum agit, ac vel Partium uſum, vel Chymica- 
run rerum nuturam ſcruletur, ejus haud ſemel non mods judi- 
(iu deſidero, verum aliguando etiam fidem. This is ſo ſevere 
and unjuſt a Cenſure of our truly famous Countryman (a 
Man of known Probity) that might deſerve a better Anſwer ; 


but I have only Time to ſay, that although Dr. Sche/hammer 


WE hath out- done all that wrote before him, in his Book De Auditu, 


our Countryman wrote more than he (though perhaps not free 
from Errors too) ſo he hath manifeſted himſelf to have been 
| as curious and ſagacious an Anatomiſt, as great a Philoſopher, 
and as learned and skilful a Phyſician, as any of his Cenſurers, 
W and his Reputation for Veracity and Integrity, was no leſs thau 
WE any of theirs too. But after all this terrible Clamour, Dr. 
 Schelbammer prejudicately miſtaketh Dr. Willis's Meaning, to 
ay no worſe. For by «!reqgue Membrane rifringunt, Dr. 
Willis as enough, I think, means no more than a Reſtri- 
ction of the Ingreſs of too many Rays; as his following ex- 
plicatory Words manifeit, viz. refringunt, & quaſi emolliunt, 
8 *4/zue Senſorio non niſi proportionatas tradunt. But indeed Dr. 
Scbelbammer hath ſhewn himſelf a too rigid Cenſor, by making 
Dr. Willis ſay, the Ear- Drum hath ſuch like Braces as the War- 
Drum; viz. Quod porrd de machinis ſeu teniis Tympani bellici 
adducit, dicitgue idem in Tympano auditorio conſpici, id prorſus 
falſiſſimum eſt. I wonder Dr. Schelhammer did not alſo charge 
Dr. Villis with making it a Porter, ſince he hath in the ſame 
Paragraph, Fanitoris officio, Ec. But Dr. Willis's Meaning 
is plain enough, that the little Bones and Muſcles of the Ear - 
Drum do the ſame Office in ſtraining and relaxing it, as the Braces 
of the War- Drum do in that. And conſidering how curious 


ſeult 


Opinion, that one great Uſe of the Ear-Drum is for the pro- 


Fo: portioning 


and ſhewed himſelf a Man of Learning and Induſtry ; yet as 


and ſolemn an Apparatus there is of Bones, Muſcles and Joints, 
all adapted to a ready Motion, I am clearly of Dr. Villis's 
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rtioning Sounds, and that by its Extenſion and Retraction, 
it correſponds to all Sounds, loud or Janguid, as the Pupil of 
the Eye doth to ſeveral Degrees of Light: And that they are 
no other than ſecondary Uſes aſſign'd by Dr. Schelbamner, 23 
the principal or ſole Uſes of keeping out the external colder 
Air, Duſt, and other Annoyances; but eſpecially that, 0 % 
lins aeris interni potiſſimùm irrumpentis vim, bunc motum n. 
pani ac Mallei eſſe conditum, ut cedere primim, deinde fibi n. 
ſtitui gutat; as his Words are, P. alt. e. 6. F. 13. 

It was no improbable Thought of Robault, Nos attentos pre. 
bere, nil aliud eſt, niſi Tympanum, abi ita opus eſt facto, conten. 
dere aut laxare, & operam dare at illud in ea pofitione intentun 
feet, in qua tremulum Aeris externi motum commodiſſime exciper: 
poſit. Ron. Phyl. p. 1. c. 26.4 48. 

The Hearing of deaf Perſons more eaſily by means of loud 
Noiſes, is another Argument of the Uſe of the Straining ot 
Relaxation of the Tympanum in Hearing. Thus Dr. Willis ſubi 
ſupra) Accepi olim a viro fide digno, ſe mulierem noviſſt, que li. 
cet ſurda fuerit, quouſque tamen intra conclave Tympanum pulſa- 
retur, verba quevis clare audiebat : quare Maritus ejus Tympa- 
niftam pro ſervo domeſtico conducebat, ut illius ope, colloguia inter. 
dum cum Uxore ſua haberet. Etiam de alio durdaſtro mibi narratun 
eſt, qui prope Campanile degens, quoties una plures Campanæ r. 
ſonarent, vocem quampis facile audire, & non alias, potuit. 

Abſciſſo Muſculo [ Proceſſus majoris Mallei] in recenti aun, 
relaxatur | Tympani Membrana] VaLsaLv. de Aur. Hun. 
e. 3. 5. 

Upon conſidering the great Difference in Authors Opini- 
ons, about the Uſe of the Parts, and Manner how Hearing i 
performed, as alſo what a curious Proviſion there is made in 
the Ear, by the four little Bones, the Muſcles, Membrane, 
Sc. I was minded (ſince I penned this Note) to make En- 

uiry myſelf into this Part, and not to rely upon Authority. 
And after a diligent Search of various Subjects, I find we 
may give as rational and eaſy an Account of Hearing, as of See. 
ing, or any other Senſe; as I have ſhewn in my laſt cited 
Note *, Book vii. Chap. 2. with Relation to Birds. And 3 
to Men and Beaſts, the Caſe is the ſame, but the Apparatus 
more complex and magnificent. For whereas in Birds, the 
auditory Nerve is affected by the Impreſſions made on the 
Membrane, by only the Intermediacy of the Colunella; in 
Man, it is done by the Intervention of the four little Bones, 
with the Muſcles acting upon them; his Hearing being to be 
adjuſted to all kinds of Sounds, or Impreſſions made upon the 
Membrana Tympani. Which Impreſſions are imparted to the 
auditory Nerve in this Manner; viz. Firſt they act upon the 
Membrane and Malleus, the Malleus upon the Incas, and the 


Inca; 
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paſs to that of the Labyrinth *, and therein ſurve 
che curious and admirable Structure of the Veſtibu- 
lum, the Semicircular Canals *, and Cochlea; par- 


ticularly the artificial Gyrations, and other fingular 
Curioſities obſervable in the two latter. 

But I ſhall not expatriate on theſe recluſe Parts; 
only there is one ſpecial Contrivance of the Nerves 
miniſtring to this Senſe of Hearing, which muſt 

| nor 


Tncus upon the Os Orbiculare and Stapes; and the Stapes upon 
the auditory Nerve: For the Baſe of the Stapes (the ſame as 
the Operculum in Birds) not only covers the Fenz/tra Ovalis, 
within which the aaditory Nerve lieth, but hath a Part of the 
auditory Nerve ſpread upon it too. It is manifeſt that this is 
the true Proceſs of Hearing; becauſe if the Membrane be 
mov'd, you may fee all the Bones move at the ſame Time, 
and work the Baſe of the Stapes up and down in the Fene/tra 
Ovalis, as I ſhewed in this Chapter, Note 4, concerning the 
Mole; and as it may be ſeen in other Ears carefully opened, if 
the Parts remain in ftu. | IS | 

v I do not confine the Labyrinth to the Canales Semicir- 
culares, or any other Part, as the elder Anatomiſts ſeem to have 
done, who by their erroneous and blind Deſcriptions ſeem not 
well to have underſtood theſe Parts; but with thoſe much 

more curious and accurate Anatomiſts, Monſieur de Verney, 
and Dr. Valſalva; under the Labyrinth, I comprehend the Ca- 
nales Semicirculares, and the Cochlea, together with the 
mediate Cavity, called by them the Veſtibulum. 

* In the ſemicircular Canals, two Things deſerve to be noted. 
1. That the three Canals are of three different Sizes, Major, 
Miner, and Minimus. 2. Although in different Subjects they 
are frequently different, yet in the ſame Subject they are con- 
ſtantly the fame. The Reaſon of all which, together with the 
Uſes, Valſalva ingeniouſly thinks is, That as a Part of the 
tender auditory Nerve, is lodged in theſe Canals, ſo they are 
of three Sizes, the better to ſuit all the Variety of Tones; 
ſome of the Canals ſuiting ſome, and others, other Tones. And 
although there be ſome Difference as to the Length and Size 
of theſe Canals, in different Perſons, yet, leſt there ſhould be 
any Diſcord in the auditory Organs of one and the ſame Man, 
thoſe Canals are always in exact Conformity to one another in 
4 the lame Man. Vide VaLsai. uti ſupr. c 3. 7. and 
L. 0. 14. 9 | : 


inter- 


Hic 
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not be paſſed by; and that is, the Branches of one 
of the auditory Nerves Y, ſpread partly to the Mu. 
cles of the Ear, partly to the Eye, partly to the 
Tongue and Inſtruments of Speech, and inoculated 
with the Nerves to go to the Heart and Breaſt. B 
which Means there is an admirable and uſeful Con. 
ſent between theſe Parts of the Body; it being na. 
tural for moſt Animals, upon the hearing any un- 
couth Sound, to erect their Ears, and prepare them 
to catch every Sound ; to open their Eyes (thoſe 
conſtant faithful Centinels) to ſtand upon their 
Watch ; and to be ready with the Mouth to call 
out, or utter what the preſent Occaſion ſhall di- 
ctate. And accordingly it is very uſual for moſt 
Animals, when ſurpriz'd, and terrify'd with any 
Noiſe, preſently to ſhriek and cry out. 
But there 1s beſides this, in Man, another great 
| Vle of this nervous Commerce between the Ear and 
the Mouth ; and that is (as one of the beſt Author 
on this Subject expreſſeth it) That = the Voice 
may correſpond with the Hearing, and be a kind 
*© of Echo thereof, that what is heard with ont 
of the two Nerves, may be readily expreſſed 
* with the Voice, by the Help of the __— 


Hic poſterior Nervus extra craniam delatus, in tres rann 
dividitur, qui omnes motibus patheticis————inſerviunt. Primus 
I Iuſculis Auris impenditur. Proculdubio hujus aftione effici- 
tur, ut animalia guævis, à ſubito foni impulſu, aures quaſi ſi- 
num nimis citd tranſeuntem captaturas erigant. Ramus alter 
werſus utrumque oculi angulum ſurculos emittit : qui muſculis pal. 
pebrarum attollentibus inſeruntur; quorum certe munus eft ad ſi- 
bitum ſoni appulſum oculos confeſtim aperire, eoſque velut ad Ex: 
cubias vocare.FTertius ramus verſus Linguæ radicn 
deſcendens, muſculis ejus & offis Hyoideos diſtribuitur, adeoqut 
organa quædam vocis edende aftuat, c. WII ILIs's Cereb. 

Anat. Cap. 17. _ en 

1 Hujuſmodi Nervorum conformatio in Homine uſum alium in- 

ſigniorem præſtat, nempe ut Vox, c. Wills ibid. 
22 Among 
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Thus much may ſuffice to be ſaid concerning the 1 
Organ. Let us 


ll. Take Notice of the Object of this admirable 1 
© Senſe, namely, Sound; and ſo conclude this Chap- 141 
ter. I ſhall not here enquire into the Nature and | M3 $1 


Properties of Sound, which is in a great meaſure f. 
intricate, and hath puzzled the beſt Naturaliſts: 1 

Neither will I ſhew how this admirable Effect of 10 
the divine Contrivance may be improved to divers wy 
| Uſes a and Purpoſes in human Life; but my Wants 
Buſineſs will be to ſhew that this Thing, of fo ad- ee 
mirable Uſe in the animal World, is the Work of b 
5 Go. 


* a> EOS Sea ene Pee re 557 
_ — 


22 Among the Uſes to which the Wit of Man hath em- 
W ploy'd Sounds, we may reckon the Inſtruments uſeful in con- 

vocating Aſſemblies, managing Armies, and many other Oc- 
| caſions, wherein Bells, Trumpets, Drums, Horns, and cther 4 
ſounding Inſtruments are uſed ; the Particularities of which it 1 
would be tedious to recount: As that the biggeſt Be// in Europe OR 
is reckon'd to be at Erfurt in Germany, which they ſay may be | 
heard twenty four Miles ; with much more to the ſame Pur- | _ 
(poſe. I ſhall therefore only for a Sample take notice of the — 
Speaking Trumpet; the Invention of which is commonly a- 106 
ſcribed to our eminent Sir Samuel Morland ; but was more pro- 
bably 4th. Kircber's: At leaſt, he had contrived ſuch an In- 
ſirument, before Sir Samuel hit upon his. Kircher in his Pho- 
murg, faith, The Tromba publiſhed laſt Year in England, he 
had invented twenty-four Years before, and publiſhed in his 
Miſurgia ; that Fac. Albanus Ghibbeſius, and Fr. Eſchinardas 
aſcribe it to him; and that G Schottus teſtifieth he had ſuch an 
Indrument, in his Chamber in the Roman College, with which 
he could call to, and receive Anſwers from the Porter. And 
conſidering how famed Alexander the Great's Tube was, which 
is laid might be heard 100 Sragin, it is ſomewhat ſtrange that 
no body ſooner hit upon the Invention Of this Stentorophon let 

orn of Alexander, there is a Figure preſerved in the Vatican, 
uhich, for Curioſity ſake, I have from Kircher repreſented in 
ig III. He faith its Diameter was five Cubits, and that it 
Was ſuſpended on a Supporter. - 7 8 

For the Make of the Seating Trumpet, and the Reaſon 
vhy it magnifies Sounds, I ſhall refer to Kircher ; eſpeci- 
ally to Sir Samuel Morland's Tuba Stentorophonica, publiſhed 


in 1672, . 
K Kircher 
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Gop. And this will appear, let the Subject Mat; 
ter of Sounds be what it will; either the Atmo. 
ſphere e in Groſs, or the ætherial Part thereof, 
or ſoniferous Particles of Bodies, as ſome fancy, 


What. 


Kircher faith, he took one of theſe Trumpets of fiftee 
Palms length, along with him to the Mons Euftachianus, when 
he convocated 2200 Perſons to Prayers, by means of the 
unuſual Sound, at two, three, four, and five Italian Miles 
Diſtance. 4 | 
With theſe Be//owing-Trumpets, I ſhall join ſome Bellowing. 
Caves for the Reader's Diverſion. OJ. Magnus deſcribes a Cate 
in Finland, near Viburg h, called Sme/len, into which, if a Dog 
or other living Creature be caſt, it ſends forth ſo dreadful; 
Sound, that knocks down every one near it. For which Re. 

| ſon they have guarded the Cave with high Walls to prevent the 
Miſchiefs of its Noiſe. Vide Ol. Macn. Hi l. 11. c. 4. Such 
another Peter Martyr faith is in Hiſpaniola, which, with; 
ſmall Weight caſt into it, endangers Deafneſs at five Mil 
Diſtance. And in Switzerland Kircher faith, in the Cucunm. 
Mountains is a Pit that ſends out both a dreadful Noiſe and; 
great Wind therewith ; and that there is a Well in his County 
3000 Palms deep, whoſe Sound is equal to that of a great Gu 
Vide KIR cH. Phonurg. | 

O/. Magnus, ſpeaking of the vaſt high Mountains of a No. 
thern Province called Angermannia, ſaith, Ubi baſes eorum i 
profundiſſimo. gurgite flantes, caſu aliquo, vel propoſito Nautt 
acceſſerint, tantum horrorem ex alta fluctuum colliſione pit. 
piunt, ut niſi præcipiti remigio, aut valido vento evaſerint, ſil 
pavore ferè exanimes fiant, multoque dierum curriculo, 0b tus 
tis turbationem, priſtine mentis, & ſanitatis compotes vix tui 

dant. Habent baſes illorum montium in fluctuum ingreſſu & tt 
greſſu tortuoſas rimas, five ſciſſuras, ſatis fupendo nature ofij 
cio fabricatas, in quibus longd voragine formidabilis ille Sonilt 
guaſi ſubterraneum tonitru generatur. Ou. MAN. I. 2. e. 
See allo Chap. xii. 

o That the Air is the Subject or Medium of Sound, 1s m 
nifeſt from the Experiments in rarified and condenſed Air. I 
an unexhauſted Receiver, a ſmall Bell may be heard at the I. 
ſtance of ſome Paces; but when exhauſted, it can ſcarce & 

heard at the neareſt Diſtance: And if the Air be compreſſs 


the Sound will be louder, proportionably to the Comprelloll 


or Quantity of Air crouded in, as I have often tried my{ 
and may be ſeen in Mr. HawxsBee's car io Experiments, } 


97. Alſo his Experiments in Philaſ. Tranſat, Ne 321- 
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whatever elſe the Philoſophers may think it. For 
vho but an intelligent Being, what leſs than an 
ö | omni- 


| Neither doth this ſucceed only in forced Rarefactions and 
W Condenſations of the Air, but in ſuch alſo as are nitural; as is 
S evident from David Fredlichius in Varenius, upon the higheſt 
Eminences of Carpathis, near Keſmarckt in Hungary. The 
story of Fredlichius is this, Ego Menſe Junij 1615. tum ado- 
Vſcens, ſublimitatem horum mont ium, cum duobus comitibus Scho- 
aribus, experiri valens, ubi, cam in prime rupis vertice, mag- 
0 labore, me ſummum terminum afſecutum eſſe putarem, demun 
Vc obtulit alia multo altior cautes, ubi per vaſta eaque vacillan- 
Via ſaxa (quorum unum, fi loco à viatore dimovetlurom—aligquot 
Len te1d anne afpit, & quidem tanto cum fragore, ut illi ne- 
Piendum fit nd totus Mon» corruat, eumgae obruat) enixas efſem, 
Plerumalia ſullimior prodiit, &c. donec ſummo vite pericu'o ad 
upremum cacumen penetraverim. Ex declivioribus montibus cum 
in ſubjefas valles, vil nifi wbſcuram noftem, aut cœrulcum 
id, inflar praſundi abris, quod vulgo ſudum cœlum appellatur, 
Wop /crvare potui, mibigue videbar, fi de monte caderem, n'n in 
erram, ſed reae in ſolum me prolapſurum. Nimia enim decli- 
itate, ſpecies vifibiles extenuate & hebetate fuerunt. Cum 
erd altiorem montem peterem, quaſi intra nebulas denſiſimas 
herebam Et cum non procul q ſummo vertice efſem, de ſublimi 
ieſcent proſpexi & animadverti iis in locis, ubi miki antea 
idebar intra nebulas hæſiſſe, compactas atque albas ſeſe movere 
ben, ſupra quas, per aliquot milliaria, & ultra terminos Sept 
ommodus mihi proſpectus patuit. Alias tamen etiam nubes altiores, 
lias item humiliores, necnon quaſdam equaliter a terra diſtantes 
rat. Algae binc tria intellexi, 1. Me lum tranfivifſe principium 
edie Atris regionis. 2. Diſtantiam nubium a terra, nun eſſe 
ralem 3. Diftantiam nubium. n 72 Mill. Ger. ut 
uidam fed tantum dimidiatum Mill. Ger. In ſummum 
ontis verticem cam pervenifſem, adeò tranquillum & ſubtilem 
Peren ibi offendi, ut ne pili qu idem motum ſentirem, cam tamen 
n depreſſiuribus ventum vebementem ex per las ſi m: unde collegi 
mmum cacumen iſtius montis Carpaihici ad Mill. Germ. a radi- 
'bus ſuis imis exſurgere, & ad ſupremam uſque atris regionem, 

a quam Venti non aſcendunt, pertingere. Eæploſi in ea ſummitate 
clopetum : quod non majorem ſonitum primo pre ſe tulit quam 
tigillum vel bacillum confregiſſem; poſt intervallum autem tem- 
oris murmur prolixum invaluit, inferioreſque montis partes, 
onvalles & ſylvas opplevit. Deſcendendo per nives annoſas intra 
onvalles, cam iterum Sclopetum exonerarem, major & horribiliar 
ragor, quam ex tormento capaciſſimo inde exoriebatur : hinc ve- 
„ K 2 rebar 
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omnipotent and infinitely wife Gop could contrive 
and make ſuch a fine Body, ſuch a Medium, ſo 
ſuſceptible of every Impreſſion, that the Senſe of 
Hearing hath occaſion for, to empower all Animal; Tj 
to expreſs their Senſe and Meaning to others; 0 


make known their Fears, their Wants, their Pains, : + 
and tha 
rebar ne totus mon, W oy mecum corrueret: duravitque bit 3 
ſonus per ſemiquadr antem hore, uſque dum abſtruſiſſi mas cavern, q 

penetraſſet, ad quas arr undique mulliplicatus ręſiliit. I W 
his celſis montibus, plerumque ningit grandinatve media eſtate, | ſom 
quot ies n»mpe in ſubjeaa & vicind planitie pluit, uti hoc ifſum Not 
 expertus ſum. Nives diverſorum annorum ex colore & cortiat | Jul 
duriore dignoſci paſſunt. VaREN. Geogr. Gen. I. 1. c. 19, at 
prop. ult. 5 EEE in J. 
The Story being diverting, and containing divers Thing | kd 
remarkable, I have choſen to note the whole of it (although and 
ſomewhat long) rather than ſingle out the Paſſages only which Les! 
relate to the dimin.ſhing the Sound of his Piſtol, by the Rarity ſtrat 
of the Air at that great Aſcent into the Atmoſphere ; and the ſome 
magnifving the Sound by the Polyphoniſms or Repercuſſons Ss 
of the Rocks, Caverns, and other Phonocamptick Objects below hear, 
in the Mount. hearc 
But 'tis not the Air alone that is capable of the Impreſſions bom 

of Sound, but the Water alſo, as is manifeſt by ſtriking a Bel and 
under Water the Sound of which may plainly enough be heard, tend 
but it is much duller, and not ſo loud; and it is alſo a fourth The 
deeper, by the Ear of ſome great Judges in Muſical Notes, who pect, 
gave me their Judgments in the Matter. But Mer/enne faith, x 
a Sound made under Water, is of the ſame Tone or Note, i a few 
heard under Water, as are alſo Sounds made in the Air, when Hear 
heard under Water. Vide MERSEN. Hydraul. heard 
Having mentioned the hearing of Sounds under Water, there Guns 
is another Curioſity worth mentioning, that alſo farther prove: Allo | 
Water to be ſuſceptible of the Impreſſions of Sound, viz. Di In th 
vers at the Bottom of the Sea can hear the Noiſes made abo picks, 
only confufedly : But, on the contrary, thoſe above canndl 1 
hear the Divers below. Of which an Experiment was made, | 
that had like to have been fatal: One of the Divers ble an Hom celcbr 
in hi, Diving: Bell, at the Bottom of the Sea; the Sound where Caen 

of (in that compreſſed Air) was ſo very loud and irkſome, that 5 Th 
ſtunned the Diver, and made him ſo giddy, that he had like o eloe 
have dropt out of his Bell, and to have been drowned. Vitt 0 a 
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and Sorrows in melancholick Tones; their Joys 
and Pleaſures in more harmonious Notes; to ſend 
their Minds at great Diſtances © ©, in a ſhort 


Time * *, in loud Boarions, or to expreſs their 


Thoughts n-ar at hand with a gentle Voice, or in 


ſecret Whiſpers 1 And, to ſay no more, who leſs 


dan the ſame moſt wiſe and indulgent Creator, 


could 


= << As to the Diſtance to which Sound may be ſent, having 
W {ome Doubt, whether there was any Difference between the 
W Northern and Southern Parts, by the Favour of mv learned and 

| illuſtrious Friend Sir Henry Newton, her late Majeſty's Env:.y 
at Florence, J procured ſome Experiments to be made for me 
in Jay. His moſt Serene Highneſs the Great Duke, was plea- 
kd to order great Guns to be fired for this Purpoſe at Florence, 
and Perſons were appointed on purpoſe to obſerve them at 
Les born, which they compute is no leſs than 55 Miles in a 

| ſtrait Line. But notwithſtanding the Country between being 

| ſomewhat hilly and woody, and the Wind allo was not favour- 
ing, only very calm and ftill, yet the Sound was plainly enough 
| heard, And they tell me, that the L-ghorn Guns are often 
| heard 66 Miles off, at Porto Ferraro; that when the French 
bombarded Genoa, they hear it near Leg hirn, go Miles diſtant ; 
and in the Meſina Injurreftun, the Guns were heard from 
thence as far as Auguſta and Syracuſe, about io Italian Miles. 
Theſe Diſtances being ſo conliderable, give me Reaſon to ſuſ- 


pect, that Sounds fly as far, or nearly as far, in the Southern, 


azin the Northern Parts of the World, notwithſtanding we have 
a few Initances of Sounds reaching farther Diitances, As Dr. 
Hearn tells us of Guns fired at Stockholm in 1685, that were 
heard 180 Exg / iſę Miles. And in the Dutch War, 1672, the 
Guns were heard above 200 Miles. Yide Phil. Tranſ. No 113. 
Alſo there is this farther Reaſon of Suſpicion, that the Mercury 
in the Barometer riteth higher without than within the Tro- 


picks, and the more Northerly, fill the higher, which may 


increaſe the Strength of Sounds, by Nate 9. Ie 

as As to the Velocity of Sounds, by reaſon the moſt 
celebrated Authors differ about it, I made divers nice Expe- 
r1ments myſelf, with good Iniiruments ; by which I found, 
1. That there is ſome, althoush a ſmall Difference, in the 
Velocity of Sounds, with or againit the Wind; wh.ch alſo is, 


2. Augmented or d'\miniſhed by the Strength or Weakneſs of 


ihe Wind. But that nothing elſe doth accelerate or retard it, 
| K 3 | not 


f =. a” CE, 
” m3 — a — 2 
. 7˙— —— IIS, 
a—__— TU——— 1 


— boos in eta 
— 6 2 
— de 2 


— 
3 
> 


2 — 


—— — — 
0 4 


134 J Souxp. Book IV Cn 
could form ſuch an Oeconomy, as that of Melody 
and Muſick is: That the Medium ſhould (as I faid 
ſo readily receive every Impreſſion of Sound, and 
convey the melodious Vibration of every muſic 
String, the harmonious Pulſes of every animi 
Voice, and of every muſical Pipe; and the Ear be 
as well adapted, and ready to receive all theſe In. 
preſſions, as the Medium to convey them: And laſ. 
ly, that by means of the curious Lodgment, au 
Inoſculation of the Auditory Nerves before. men. 
tioned, the Orgaſms of the Spirits ſhould be allayd, 
and Perturbations of the Mind, in a great meaſure 
quizted and tilled © ©: Or, to expreſs it in the | pri 
Wors 


not the Differences of Day or Night, Heat or Cold, Summer 
or Winter, Cloudy or Clear, Barometer high or low, &. 
3. That all kinds of Sounds have the ſame Motion, whethe 
they be loud or languid, of Bells, Guns, great or ſmall, oray 
other ſonorous Body. 4. That they fly equal Spaces in equi 
Times. Fifthly and laſtly, That the Mean of their Flight iz: 
the Rate of a Mile in 9 half Seconds and a quarter, or 11% 
Feet in one Second of Time. Vide Phil. Tranſ. ib. 

ee Timothy a Muſician could excite Alexander the Great th 
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Arms with the PHrygian Sound, and allay his Fury with ano N. 
ther Tone, and excite him to Merriment. So Ericus King d Soun 
Denmark, by a certain Muſician, could be driven to ſuch a Fur, Stori 
as to kill ſome of his beſt and moſt truſty Servants, More d that 
this Power of Muſick over the Affections, may be ſeen in I Pipe 
Kircn. Phonurg. lib. 2.4 1. Alſo in Is. Voss ius de Pim this, 
tum cantu, & Rythmi viribus. vocen 
And not only upon the Affections, but alſo on the Partsd bio 
the Body, Muſick is able to exert its Force, as appears fron ““ 
the Caſcoigne Knight, Cui Phormingis ſono audito Veſica ftaiil allo, 
ad Urinam reddendam vellicabatur. Such another we have it tel]: 
Ab 1. Ephem. Nat. Curioſ. Obſery. 134. Alſo Mor norr 4 Pave 
Scyph. Vitr. per cert. human. wocis ſonum frat : where ther Wl her 
is not only the Account of the Daichman at Amſterdam, obe tby, 
Nich. Peter, that brake Romer. Glaſſes with the Sound of hi a Dr 
Voice; but alſo divers other Inſtances of the Powers and E. 46k 
fects of Sound. But to the Story of the Gaſcoigne Knight, Mr, M. 


Boyle, from Scaliger, adds a pleaſant Paſſage, That one It 
had diſobliged, to be even with him, cauſed at a Fealt,! 
Bag Pipe to be played, when he was hemmed in with the 

| | oe Om. 
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— 


4 Company 3 which made the Knight be- piſs himſelf, to the 


Fbimſelf. Bo LE's E/ay of the Efe of Lang. Motion. In the 
ame Book are other Matters that may be noted here. One 
| whoſe Arm was cut off, was exceedingly tormented with the 
E Diſcharge of the great Guns at Sea, although he was at a 
great Diſtance on Land. And a great Ship. Commander ob- 
© ſerved his wounded Men, with broken Limbs, ſuffered in 
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meſtick of his own would have his Gums bleed at the tear- 
W ing of Brown Paper. And an ingenious Gentleman of Mr. 


the Knight of Gaſcoigne's Diſtemper, upon hearing the Noiſe 
W of a Tap running. The dancing to certain Tunes, of Perſons 
bit with the Taranlula, he was aſſured of by an ingenious Ac- 
. quaintance at Tarentum, who ſaw ſeveral, among the reſt a 
WE Phyſician affected with that Diſtemper. And many other Ac- 
counts of this kind, ſeemingly credible, are related in More, 
Kircber, and many others; altho* Dr. Cornelio queſtions the 
Matters of Fact relating to the Cure of the Tarantula Bite, in 
= Phil. Tranſ. No 83. Mr. Boyle alſo faith, a ſober Muſician told 
him, he could make a certain Woman weep, by playing one 


Ws Veries in Lucan. And I add, that I very well know one to 
have a ſort of Chill about his Præcordia and Head, upon read- 
ing or hearing the 53d Chapter of /aiah ; as alio David's La- 
mentation for Saul and Jonathan, 2 Sam. i. N 

Neither are our own Minds and Bodies only affected with 


Stories may be met with in Kircher, particularly a large Stone 

that would tremble at the Sound of one particular Organ- 
Pipe; in Marbeſf alſo, who among many other Relations hath 
chis, Memini cam ipſi [clariſ Williſio] de experiments Vitri per 
vcem fracti narrarem, ex eo audiviſſe, quid in ædibus Miſicis 


ibi vicinis aliquoties collapſum pavimentum fucrit; quod i pſe ſonis 
continuis adſcribere non dubitavit. Mok HoF. c. 12. Merſenne 
| alſo, among many Relations in his Harmon. and other Books, 
tell a far more probable Story of a particular Part of a 
Ef avement that would ſhake, as if the Earth would open, 
when the Organs played, than what he relates about Aut ipa- 
a tby, in his QI. Comment. in Geneſ. viz. That the Sound of 
Drum made of a Wolf's Skin, will break another made of 
beep's Skin: That Hens will fly at the Sound of an Harp 
A {rung with Fox: Gut-Strings, and more to the ſame Purpoſe. 
a 


Mr. Beyle alſo, in his laſt cited Book tells us, Seats will trem- 
Gs K 4: - N ble 


W great Diverſion of all then preſent, as well as Confuſion of 


like manner at the Enemies D ſcharges. An ingenious Do- 


3 Biyle's Acquaintance confeſſed to him, that he was inclined to | 


Tune, which others would be little affected at. And he faith, 
that he himſelf had a kind of Shivering at the repeating two 


W Sounds, but inanimate Bodies are ſo alſo. Of which many 
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Words of the laſt cited famous Author ff, * Thy, 
«© Muſick ſhould not only affect the Fancy with 
«« D-light, bur alſo give Relief to the Grief and 
Sadneſs of the Hcart; yea, appeaſe all thoſs 
turbulent Paſſions, which are excited in the 
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| „ Breaſt, by an immoderate Ferment, and Fly. 

| „ Ctuation of the Blood.” 

; And now, who can reflect upon all this curioy hon 
| Appartus of the Senſe of Hearing, and not give the 100 
[ Great Creator his due Praiſe! Who can ſurvey al TA 


this admirable Work, and not as readily own it to 
be the Work of an omnipotent, and infinitely wiſe 
and good Gop 88, as the moſt artful Melodies we 


| hear, are the Voice or Performances of a living 
| Creature, 


ble at the Sound of Organs, and that he had felt his Hat tod 
ſo too under his Hand, at certain Notes both of Organs, aud 


3 tur 
| in Diſcourſe ; that he tried an Arch that would anſwer to Ck but 
F | ut, and had done ſo 1oo Years; and that an experienced Build. wi 
| er told him, any well built Vault will anſwer ſome determinat 


Note. And at Eaſtbary Houſe near Barking, I myſelf diſcover 
| ed the Porch (having firm Brick Walls) not only to ſound whe 
2 ſtruck on the Bottom, but alſo to give almoſt as loud a Sound, 
| when I ſounded the ſame Note with my Voice. 

| ff WiLL1s, ubi ſupra. | 

| 58 Ille Deus eff gui non calamo tantam cantare, & agi. 
| Fie, atque inconditum carmen ad aliquam tantim oblefationn 
modulari docuit, ſed tot artes, tot vocum warietates, tot ſonu, 


alins ſpirita noftro, alias externo cantu edituros commentus tj 
SexEc. de Benef. I. 4. c. 6. 


— — 


CHAR 


ZZ @HAS I 
Of the Senſe of SMELLING. 


rx HIS Senſe I ſhall diſpatch in leſs Compaſs 

3 than the two laſt, becauſe its Apparatus (al- 

though ſufficiently grand and admirable, yet) is 

E not ſo multiplicious as of the Eye and Ear; it be- 

W ing ſufficient in this Senſe, that the odoriferous 
= Efluvia of Bodies can have an eaſy, free Paſſage 
to the olfactory Nerves, without the Formalities of 
Refractions, and other Preparations neceſſary to 
the Perfection of the two former Senſes. Accord- 
@ ingly, the all-wiſe Creator hath made ſufficient Pro- 
viſion for the Reception of Smells, by the Aper- 
ture of the Noftrils* ; made not of Fleſh, or Bone, 
W but cartilaginous, the better to be kept open, and 
W withal, to be dilated or contracted, as there is Oc- 


1 
i 


and curious Muſcles E. 


A Piece of Ambergree/e ſuſpended in a Pair of Scales that 
would turn with a very ſmall Part of a Grain, loſt nothing of 
its Weight in three Days and a half; neither did Mafætida in 
= five Days and a half: But an Ounce of Nutmegs loſt five Grains 


= BoyLe's Subtil. of Efluv.c 5. 

= » Nares, ed quod omnis Odor ad ſuperiora fertur, ref? ſur- 
= ſum ſunt : Et gy0d Cibi & Potionis judicium magnum earum eſt, 
nur fine causd vicinitatem Oris ſecutæ ſunt. Cic. de Nat. De- 
or. |. 2 c 56. | 

= © Had not the Contriver of Animal Bodies been minded that 
bis Work ſhould have all the Signatures of Accuracy, this Senſe 
might have been performed with a bare Aperture of the Noſe; 
but that nothing might go imperſect out of his Hand, he hath 
made a Part of the Noſe eaſily moveable, and given a Set of 
Muſcles to lift up, and open and ſhut the Noſtrils; and fo ad- 
jul it to every Occaſion of this Senſe. 


Odo- 


caaſion: For which Service it hath ſeveral proper 


And 


q 3 and a half in fix days; and Cſoues ſeven Grains and four fifths. 
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138 Of the SMELL. Book IV. 
And foraſmuch as it is by Breathing 4, that the 
odorant Particles are drawn in, and conveyed to 
the Senſory ; therefore there is a very wiſe Provi. 
ſion made in the Lamine, with which the upper 
Part of the Noſe is barricaded, which ſerve to two 
excellent Ules : Partly, to fence out any noxious 
Subſtances from entering the breathing Paſſages in 
our Sleep, or when we cannot be aware ©; and 
partly, to receive the Divarications of the olfao 
Nerves, which are here thick ſpread, and which do 


by theſe means meet the Smells entering with the 


Breath, and ſtriking upon them. 

And accordingly, the more accurate this Senſe is 
in any Animal, the longer we may obſerve thoſe 
Laminæ are; and more of them in Number folded 


up, and crouded together, to contain the more 


nervous Filaments, and to detain and fetter the 

odoriferous Particles in their Windings and Turn- 

ings. PN 3 
And an admirable Proviſion this is, which the 


Great Creator hath made for the Good of brute 
Creatures f; the chief Acts of many of whoſe 


Lives are performed by the miniſtry of this Senſe. 
Long TY 


Odorem non aliud, quam infedtum Atra, intelligi pſt 
Prix. Nat. Hiſt. 1. 9. c. 7. : 

e For a further Guard againſt the Ingreſs of noxious 
Things, the Vibriſſi, or Hairs placed at the Entrance of the 
Noftrils ſerve, which, in ſome Meaſure ſtop the Entrance of 
Things improper, or, however, give Warning of them; but 
at the ſame Time allow an eaſy Paſſage to the Breath and 
Odours. . by | 
| Multd præclarius emicat [Olfadtus] in brutis animalibus, 

uam in homine: iſta namque hoc ſolo indice, herbarum, ali- 

orumgue corporum prins ignotorum virtutes certiſſimè dignoſcunt, 
guin & vidtum ſuum abſentem, vel in abſtrujo poſi tum, Oi. 
ratu venantur, ac facillim? inveſtigant. Quòd autem mini ſa: 
gaces ſunt hominum nares, illud non facultatis hujus abuji 
(prout nonnulli wolunt) aſcribi debet, verim in causd off iffpus 
Organi defe&us : hoc enim circa vids bumani criteria 2 
0 


N In Inſects, and many other Creatures, it is of 
great Uſe in the Propagation of their Kind; as 
poarticula ly in helping them to ſafe and convenient 


E ing up their Young. Others are by the Accuracy 
ol this Senſe, of Uſe to Mankind, which would be 
E otherwiſe of little or no Uſe s. And moſt of the 
E irrational Animals, Birds, Beaſts, and creeping 
Things, do, by their Smell, find out their Food; 
W ſome at great Diſtances, and ſome at Hand. With 


E midſt of Mud and Dirt >! With what Curioſity do 
the herbaceous Kind pick and chuſe ſuch Plants as 
afford them wholeſome Food, or ſometimes ſuch as 
are Medicinal ', and refuſe ſuch as would hurt and 
@ deſtroy them! and all by the Help principally, if 
EW not only, of the Smell, aſſiſted by its near Ally 


very briefly, 


tio, & ixtelledtus adſunt) non ita accuratum requiritur : Propte- 
reid enim inferiores potentiæ in homine, d naturd minus perfeF 
= exifunt, ut ſuperiorum cultui & exercitio relingueretur lotus. 
= Willis de Anim. Brut. cap. 13. OE. 


to be a Watch and Guard to our Houſes by Night. For which 
W Services (particularly in Hounds) their O/fa#ory Nerves are not 
only remarkably larger (like as they are in other Brutes) but 
their Branches and Filaments are, in the Laminæ of the No- 


ture whatſoever. Alſo there are more Convulſions of the 


mal. . | | 

= The Sagacity of Hounds is prodigious ; of which ſee an In- 
lane in Book iv. Chap. 11. Note hb. | 
dee Book vii. Chap. 2. Note ©. 


= PePiin. Hit. Nat. 1.8. c. 27. Quæ animalia quas her- 
las Menderunt. 


Cnar. IV. Of the Surf. 139 


Places for the Incubation of their Eggs, and breed- 


E what Sagacity do ſome diſcover their Food in the 


— Tn _— 
— — 1 w_ 
> . 


— . —— . 


cat 
— 


W the Taſte. Of which I ſhall in the next Place ſpeak 


— — . — 2— 
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8 Thus the chief Uſe of Hounds is to hunt; and other Dogs 


ſtrils, both more and larger than [I have ſeen in any other Crea- 


Laminæ than I ever remember to have found in any other Ani- 
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CHAP..:V, 
Of the TasTe a. 


N this, as in the laſt Senſe, we have an Appa- 
ratus abundantly ſufficient to the Senſe ; Nerves 
curiouſly divaricated about the Tongue e, and 
Mouth, to receive the Impreſſions of every Guſto; 
and theſe Nerves guarded with a firm and proper 


Tegument, to defend them from Flarms; but 


withal, ſo perforated in the papillary Eminences, 
as to give a free Admiſſion to Taſtes, 
. | But 


* Tat dy 7 whey, &. Seforum genera, — duli, 
pinguis, auſterus, acerbus, acris, ſalſus, amarus, acidus. Theo. 
phr. de Cauſ. Plant. Z. 6. c. 1. What may be the Cauſe of the 
Difference of Taſtes, he faith, is hard to aſſign, ay7e -cy 3d mig 
mgm, &. Ulrum offetionibus Senſuum —— an figuris, qui- 
bus ſinguli conſtant, ut Democritus cenſet, id. ib. & wrenG) 
&c. Democritus —— dulcem eſſe ſapos em qui rotundus ; acerbun 
gui figura magna ; aſperum qui multis angulis, &c. id. ib. &c. 
But of the Diverſities and Cauſes of Taſtes, ſee Dr. Grew, 
Lef. 6. and Dr. WIL LIS de Anim, Brut. c. 12. 

o Intellectus Saporum eft celeris in prima lingud : Homini, 
& in palato. PLIN. 1. 11. c. 37. MN 
The Opinions of the Anatomiſts concerning the Organ of 
Tafte, are various. Bauhin. J. Bartholin. Bartholette, Veſlingt, 
Deuſinge, &c. place it in the laxer, fleſhy Parts of the Tongue. 
Our famous Wharton, in the Gland at the Root of the Tongue; 
Laurentius in the thick Tunick covering the Tongue; but the 


learned Malpighti with great Probability concludes, becauſe the 
outward Cover of the Tongue is perforated, under which lie 


papillary Parts (of which Mr. Cozoper hath very good Cuts in 
his Anat. Tab. 13.) that in theſe the Taſte lieth, Maipights 
Words are, Quare cam diftis meatibus infignibus occurrant pa- 
pillaria corpora, probabilius eft in his ultimo, ex ſubintranti ſi- 
pido humare titillationem, & medicationem quandam fieri, ſuæ 


Gu/tum efficiat. Male1s, Op. Tom, 2. De Lingua, pag. 18. 
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But I ſhall ſay no more of this Senſe; only a 


Word or two of its Conſent with the Smell, and 
E che Situation of them both: Their Situation is in 
the moſt convenient Place imaginable, for the Diſ- 
charge of their Offices; at the firſt Entrance e, 
nin the Way to the grand Receptacle of our Food 
and Nouriſhment 3 to ſurvey what is to be ad- 
E mitted therein; to judge between what is wholſome, 
and fit for Nouriſhment, and what is unſavour 

and pernicious. And for this End, the all- wiſe 
E Creator ſeems to have eſtabliſhed a great Conſent 
between the Eye, the Noſe, and Tongue, by or- 
E dering the Branches of the ſame Nerves d, to each 


IS; 
N 
3 


of thoſe three Parts; as alſo indeed, to divers other 


Parts of the Body, which I may have Occaſion to 


mention in a more proper Place* By which 


Means 


2 
hs 


Prætipuum at fer? ſolum Guftatiis organon eſt Lingua; cui ali- 


ſentiunt : in omnibus vero fibre nervoſæ immediata ſenſationis in- 
| firumenta ſunt. Quare obſervare eſt, Linguam pre alia quavis 


PT Hr WED; 22 
3 9 


in eum nempe ſi nem, ut particule rei ſapidæ copioſiis ac penitins 


= Lingue denſiſſime intertextis famulantur, ac ſaporum impreſ- 
ones TW 7pwTH i THE communicant ſink. Nervi 2 pat i- 
= ous tum quinto, tum nono; & ubique cum densd propaginum ſerie 
bier totam ejus compagem diſtributi. W1LL1s ibid. 
= * Guſlatus, gui ſentire eorum quibus veſcimur genera debet, ha- 
= Vitat in ea parte Oris, gud eſculentis & poculentis iter natura 
W Patefeciz. Cic. de Nat. Deor. I. 2. c. 56. Vide guogue ſupra, 
Note . Cap. 4. 1 8 + | 
S ©* Multe hujus [quinti Paris] Nervi propagines Maſticationis 
opert deſtinantur; ideoque quiniam alimenta ingerenda non modo 
Guftiis, ſed etiam Ol fact, & Vitis examen ſubire debent, ab eo- 
em Nervo, cujus rami ad Palatum & Fauces miſſi, Manduca- 
tin nygotium peragunt, propagines aliæ, welut exploratrices, 
ad Mares & Oculos feruntur, nempe ut iſthec aliorum ſenſuum 
organa, etiam ad objecta Guſtis melins dignoſcenda probationum 


8 auxiliis quibuſdam inſtruantur. W1LL1s Nerv. Deſcrip. & 
© Ulus, Cap. 22. 


* dee Book v. Chap. 8. 


Mal- 


| quatenus, ſubobſcurè tamen, Palatum, & ſuperior Gulæ pars con- 


barte inſigniter fibroſam eſſe, etiam tex turd valde porosd cinflare, 


= intra Senſorij meatus admittantur— Nervi autem qui fibris 
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Means, there is all the Guard that can be againſt 
pernicious Food; foraſmuch as before it is taken 
into the Stomach, it is to undergo the Trial of 
three of the Senſes; the Scrutiny of the Eye, the 
ſtrict Surveyor of its outward Appearance, and 
the Probation of the Smell and Taſte, the two 
ſevereſt Judges of its natural Conſtitution and Com- 
poſition. 


CHAP. VI. 
Of the Senſe of FEELING *. 
AVING ſpent ſo much Time upon the 


other Senſes, and therein given ſuch ample 
Proofs of the infinite Creator's Wiſdom ; I ſhall 
but briefly take notice of two Things relating to 
this laſt Senſe. 


One 


2 Maljighi is of this Opinion, that as 74% is performed 
by the Papillæ in the Tongue, fo is Feeling by ſuch like Pa- 
pillæ under the Skin. From ſeveral Diſſections and other Ob- 
ſervations, he thus concludes, Ex his & fimilibus videbatur 
animus abun? certior redditus, earundem Papillarum pyramida. 
lium copiam, quas alias in Lingua deſeripfi, in locis precipue 
exquifitiori Taaui dicatis reperiri, eodem progigni nervoſo & 
cuticulari corpore, fimulgue circumvolvi reticulari involucro, & 
extimam cuticulam, veluti ultimum tern inum attingere. 
Microſcopio quilibet in Mans dor ſo pro ſudore orificia guæ dam mi- 
ro ordine diſper ſa intueri poteſt, circa que frequentia quædan 
capitula afſurgunt ; hac verò ſunt Papillarum fines, dum d 
cute afſurgentes interpoſitum ſuperant rete, ſimulque extiman 
cuticulam. Hæc repetitis ſectionibus deprebendi; ex quibus non 
improbabiliter deducam, ſicuti ex elatioribus papilliim— 
in Lingua, Guſtis Organon elicitur. 1A ex cop105d ha- 
rum Papillarum congerie it organi, ubi maxim ani. 
malia Tatts matione afficiuntur ,——adaquatum Tad us or 
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One is its Organ, and Nerves. For as all Senſa- 
tion is performed by the Nerves b, and indeed the 
other Senſes (performed by Nerves) are a kind of 
Feeling; ſo is this Senſe of Feeling performed by 
Nerves likewiſe, ſpread in the moſt incomparable, 
curious Manner throughout the whole Body. But 
to deſcribe their Origin in the Brain, and Spinal- 
Marrow, their Ramifications to all the Parts, their 
Inoſculations with one another, and other Matters; 
whereby not only the Senſe of Feeling is performed, 
but alſo animal Motion, and admirable Conſent and 
Harmony of all the Parts of the Body is effected 
(To deſcribe, I ſay, theſe Things) would take up 
too much Time, and I have already, and ſhall, as 
I go along, give ſome Hints thereof. | 

The other Thing I ſhall take Notice of, is, the 
Diſperſion of this Senſe throughout the Body, both 
without and within. The other Senſes, I have ob- 
ſerv'd, are ſeated in the very beſt Place for the Re- 
lief and Comfort, the Guard and Benefit of the 
Animal. And foraſmuch as it is neceſſary to the 
Being, and Well-being of the Body, that every Part 
ſhould be ſenſible of Things fate, or Things preju- 
dicial to itſelf; therefore, it is an admirable Con- 
trivance of the Great Creator, to diſperſe this Senſe 
| of 


ganaum ſufficienter haberi. MALI. de extern. Tact. Org. p. 

26 Conſul. quogque ejuſd. Vit. p. 28. „ | 

= Theſe Obſervations of Malpigbi, our late curious and dili- 
= gent Mr. Coro er hath confirmed, and given us very elegant 
Cuts both of the Skin, and the Papillæ, and the Nerves, 
= Glands, &c. under it, from Microſcopical Obſervations. Vide 
= CowPer's Anat. Tntrod. and Tab. 4: 

= - > Although the Eye be the uſual Judge of Colours, yet 
= ſome have been able to diſtinguiſh them by their Feeling. 
= Ruidom fait qui venit ad M. Duc. Hetruriz aulam, qui colores 
er Tatum cog noſcebat. Pro experimento velum ſericum, uni- 
ermiter textum, pluribus coloribus tinctum, offerebatur, & ve- 
iter de colore in ſingulis partibus judicabat. GRIMALD. de 


Lum. & Col. prop. 43. $ 59. 
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of Feeling throughout every Part®©; to diſtinguiſh 
between Pleaſure and Pain; Things ſalutary, and 
Things hurtful to the Body. 
Thus in the five Senſes of Animals, we haye an 
Oeconomy worthy of the Creator, and manifeſtly 
demonſtrating his Power, Wiſdom, and Indulgence, 
For whether we conſider the Mechaniſm of the Or. 
gans, or the great Uſe and Convenience of each 
Senſe, we find it noble and grand, curious and ar. 
tificial; and every Way worthy of its infinite Ma. 
ker, and beyond the Wit and Power of any thing 
but a Gop : And therefore we muſt even deny our 
Senſes, by denying them to be God's Handy-work, 
And now from thoſe chief Machines of animal 
Performances and Enjoyments, the five Senſes, let 
us paſs to another Thing in common to all the ſen. 
ſitive Creatures, which is Reſpiration. 


© Tafus autem tolo corpore equabilittr fuſus eſt, ut omnes if, 
omneſque nimios & frigoris & caloris appulſus, ſentire puſinu, 
Cc. ubi ſupra. | | . | 
Tas ſenſus omnibus eſt, etiam quibus nullus alius ; nan & 
Oftreis, & terreſtribus Vermibus quoque. Exiſtimaverim omnibus 
ſenſum & Guſtatits effe. Cur enim alios alia ſapores appetunt ? 
in quo vel pracipua Nature architectio. PLIN, Nat, Hiſt, l. 10. 
"RP | 


"Ty 1] 


— — 


CHAP. VII. 
Of RESPIRATION. 


F all the Acts of Animal Life, this is one of 
the chief, and moſt neceſſary. For whatſo- 
ever hath Animal Life, hath alſo the Faculty of 
Reſpiration, or ſomewhat equivalent thereto a. In- 
EO» — - deed 
The Uſes aſſign'd to Reſpiration by all the Anatomiſts be- 
fore Malpighi's Diſcoveries of the Structure of the Lungs, are 


ſo various, and many of them ſo improbable, that it would 
be frivolous to recount them. But the more eminent modern 


Precipua Pulmonum functio, & uſus ſunt, ſanguinem & atfrem 
ter totas partium compages, intimoſque receſſus, atque ductus gurſ- 
que minutiſſimos traducere, S ubique invicem committere; in eum 
nempe fnem, us ſanguis venoſus a circuitu redux, & chymo recenti 
dilutu— tum perfectius miſceatur & velut ſubigatur, tum po- 
tiſimim ut ſecundum omnes ſuas partes ab abre nitroſo de novo 
accendatur. Pharmaceut. p. 2. F. c. 2. H 2. Mayow faith 
rizhtly, that one grand Uſe of Expiration is, Ut cam abre ex- 


And as for Inſpiration, that it conveyeth a nitro-aerial Ferment 
to the Blood, to which the Animal Spirits are owing, and all 
Muſcular-Motion. Mayow de Reſpir. p. 22, &c. med edit. 

Somewhat of the Opinion of theſe two laſt cited, if I miſtake 
not (it being long fince I read their Tracts, and have them 
not now at hand) were Ent, Sy/vius, Swammerdam, Diemer- 
| broek, and my Friend Mr. Ray, in an unpubliſh'd Tract of 

his, and his Letters now in my Hands. 

But our Dr. Thurſton, for good Reaſons, rejects theſe from 
being principal Uſes of Reſpiration, and thinks, with great 
Reaſon, the principal Uſes to be, to move, or paſs the Blood, 
ſrom the right to the left Ventricle of the Heart. Upon 
which account Perſons hanged, drowned, or ftrangled by 
Catarrhs, ſo ſuddenly die, namely, becauſe the Circulation 
of their Blood is ſtopped. For the fame Reaſon alſo it is, 
that Animals die ſo ſoon in the Air-Pump. Among other Proofs 
he Inflanceth in an Experiment of Dr. Croon, Profef. Grejh. 
which he made before our - S. by ſtrangling a Pullet, fo 

9 that 


Me 


Anatomiſts aſſign theſe Uſes. Willis thus ſums up his Opinion, 


— = 


pulſo, etiam vapores E ſanguine exhalantes, fimul exſafientur. 
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= C 
deed ſo congenial is this with Life, that Breath IR 5; 
and Life are in Scripture Phraſe and Common ne 
Speech Wi 
that not the leaſt Sign of Life appeared; but by blowing Wind Wi K ef ; 
in the Lungs through the Trachea, and ſo ſetting the Lungs; 5 - 
playing, he brought the Bird to Life again. Another Exper. ul 
ment was once tried by Dr. Walter Needham, before Mr, Bol, 3 on 
and others at Oxford, by hanging a Dog, ſo that the Heat 5 wil 
ceaſed moving. But haſtily opening the Dog, and blowing þ foi 
Wind into the Dactus Pecquetianus, he put the Blood in Mo. 3 1 
tion, and by that means the Heart, and ſo recovered the Dog Wat 
to Life again. Vid. TnhuxSsTON de Reſpir. U/. p. 60, and 6;, WW nag 
mea Edit. | » , 5 ſpee 
Such an Experiment as Dr. Croon's, my Friend, the late july ther 
renowned Dr. Hook, ſhewed alſo our Royal Society. He cut aa tob 
the Ribs, Diaphragm, and Pericardiam, of a Dog; alſo the WE 1670 
Top of the Wind-pipe, that he might tie it on to the No, 61 
of a Pair of Bellows; and by blowing into the Lungs, he . * > 
ſtored the Dog to Life; and then ceafing blowing, the Dog WE (like 
would ſoon fall into dying Fits; but by blowing again, he * Tin 
covered; and ſo alternately would die, and recover, for a con- i 33 
ſiderable Time, as long and often as they pleaſed. Phil. Tra. the 
N? 28. : | | | less 
For the farther Confirmation of Dr. Thurſton's Opinion, t Tha 
ingenious Dr. Mu grave cut off, and cloſe ſtopped up the Wini by 
pipe of a Dog with a Cork, and then threw open the Thorax; Con 
where he found the Blood ſtagnating in the Lungs, the 4rt 92 
ria Pulmonaris, the Right Ventricle and Auricle of the Haan, hath 
and the two great Trunks of the Cawa, diſtended with Bloodti eſt U 
an immenſe Degree; but at the ſame Time, the Vena Pulnon. Prob 
ris, the Left Ventricle and Auricle of the Heart in a manit Atm 
empty, hardly a Spoonful of Blood therein. Phil. Tran/. WR cy. 
240. Or both the Experiments may be together met with Hear 
LowTH. Abridg. Vol. III. p. 66, 67. FF 
This Opinion of our learned Thurſton, the late learned 5: An 
-ullerus eſpouſed, who being particular in reckoning up ti ingen 
Uſes of Reſpiration, I ſhall therefore the more largely cite hin tomy 
Reſpiration, ſaith he, ſerves, 1. Ad Olfactum. 2. Ad Scrtatit by th 
& Sputationem. 3. Ad Oſcitationem, Tuſſim, Sternutationth Mann 
Emnunctionemque. 4. Ad liguidorum Sorbitionem,. Suftionemi: Into a 
5. Ad Laquelam, Cantum, Clamorem, Riſum, Fletum, Flatil e, ar 
Sc. 6. Ad facum Alwi, Urine, Fats Molzwe, nec nos 0. the B 
cundinarum expulſionem. 7. Ad promovenda Ventriculi, I" los 
norun, Lacteorumſue vaſerum, &c. contenta. 8. Ad bal Weig 
agucos Sanguinis e pulmonibus, airis ope, exportands. 99 be th 
* 
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neceſſary Concomitants of one another. Mo- 
| | 2 


bDiapnocn. 10. Ad exattiorem Chyli, Lympheque, necnon San- 
BH guinis—miſcelam. 11. Ad conciliandum ſanguini cocci- 


bdulnones, & ſanguinem illos tranſcurrentem, minils calida red- 
diere, &c. 13. Add denique atr ſanguini fingulis Reſpiratio- 
3 1 Liguantillä ſui parte, admixtui, pauciſſi mas quaſdam in 
= /pirituum animalium elaboratione particulas ſimul contribuat. 
= Ail theſe Uſes, although of great Conſequence, yet he thinks 
nather conduce to the Vell. Being, than the Being of the Ani- 
mal; becauſe without any of them, the Animal would not ſo 
* ſpeedily die, as it doth by Strangling, or in the Air- pump. He 


4a therefore aſſigns a 14th, and the principal Uſe of Reſpiration _ 


co be, For the paſſing of the Blood through the Lungs, that is 
WY thrown _ them by the Heart. ETMULL. Diſſert. 2. chap. 10, 
W Cx, and 10. | | | 

But the late Dr. Drake, with great Ingenuity and Addreſs 
(like a Perſon ſo conſiderable for his Years, as he was in his 
Time) not only eltabliſhed this Notion of Reſpiration, but al- 
po carries it farther, making it the true Cauſe of the Diaſtole of 
the Heart; which neither Borelli, Lower, or Cowper, much 
less any before thoſe great Men, have well accounted for. 
That the Heart is a Muſcle, is made evident beyond all Doubt 
by Dr. Lower. And that the Motion of all Muſcles conſiſts in 
= Conſtriftion, is not to be doubted alſo. By which means the 
WS S/ole is eaſily accounted for. But foraſmuch as the Heart 
WE hath no Antagoniſt. Muſcle, the Diaſtole hath puzzled the great- 
eſt Wits. But Dr. Drake with great Judgment, and much 
Probability of Reaſon, maketh the Weight of the incumbent 


ſerve both for ordinary Inſpiration, and the Conſtriction of the 
Heart. The Particulars of his Opinion may be ſeen in his 
8 Anatomy, J. 2. c. 7. And in Phils}. Tranſ. No 281. 7 
And I remember when I was at the Univerſity, my moſt 
ingenious and learned Tutor Dr. Willis, when he read Ana- 
tomy to us, was of Opinion, That the Lungs were blown up 
by the Weight of the incumbent Air, and repreſented the 
Manner of Reſpiration in this manner; viz. He put a Bladder 
into a Pair of Bellows, turning back the Neck of the Blad- 
de, and tying it faſt, ſo that no Air might enter in between 
the Bladder and Bellows. This being done, when the Bel- 
lows were opened, the Bladder would be blown up by the 
Weight of the incumbent Air; and when ſhut, the Air would 
be thereby preſſed forcibly out of the Bladder, ſo as to 
| 3 L 2 | blow 


Speech taken as ſynonymous Things, or at leaſt, 


H neam rubedinem, &c. 12. Nec moroge negabimus, afrem — 
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Atmoſphere to be the true 4ntagoni/? to all the Muſcles, which 
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than was very common then; viz. about the Year 1677, or 


— —— — — — ay CCA oe nes PO — — 


ſesb expreſſeth Animal-Life by [The Breath of Life.] Cn 
Saith he, Gen. vii. 21, 22. All Fleſh that movelben no 
the Earth, Fowl, Cattle, Beaſt, creeping Things, and and 
Man; all in whoſe Noſtrils was the Breath of Life, WW *! 
in the dry Land, died. So the Pſalmiſt, P/al. civ, A eſpe 
29. Thou takeſt away their Breath, they die. S 

grand an Act therefore in common to all Animals, f 
may juſtly deſerve a Place in this Survey of the WW 5% 
Works of God in the Animal- Kingdom. Ty 
And here I might launch out into an ample De. ':- 
ſcription of all the Parts miniſtring to this neceſſary wp 
Act, and ſhew the curious Contrivance, and art. i. 
ficial Structure of them; but a tranſient View ſhall WE # / 
ſuffice. I might begin with the outward Guards, WE 7 
the Noſe and Mouth; but theſe have been already Di 
touched upon. But the exquiſite Mechaniſm of te . 
Part 


Larynx, its Variety of Muſcles, its Cartilages, al 
ſo exquiſitely made for the Purpofe of Reſpiration, 7577 
and forming the Voice *, are very admirable: And 

Fo ho 


blow the Fire. The Experiment I take Notice of here, be 
cauſe (beſides the Illuſtration it gives to Reſpiration) that great 
Genius ſeems to have had a truer Notion of this Phenomenn, 


783 as alſo, becauſe I have in ſome Authors met with the ſame 
Experiment, without mention of Dr. Villis, whoſe I take i 
to have been. | 
Another Uſe of great Conſideration, the already commended 
Dr. Cheyne aſſigns; namely, to form the elaſtick Globules of 
which the Blood principally conſiſts, without which ther 
would be a genera] Obſtruction in all the capillary Arteries, 


CHEYNE's Philoſophical Principles of Natural Religion; ot being 
HaRR1s's Lex. Tech. in Lungs. in 

b Gen. ii. 7. vi. 17. and vii. 15. = VN 

© Becauſe it would be endleſs to ſpecify the curious Me. viſe, 
chaniſm of all the Parts concurring; to the Formation of tht pie, 
Voice; I ſhall therefore for a Sample note only two Things: er pec 
1. There are thirteen Muſcles provided for the Motion of the wt St 
five Cartilages of the Larynx. Giks. Anat. J. 2. c. 14. a Sign dd eq 
the careful and elaborate Proviſion that is made for the Voice. ture, 
2. It is a prodigious Faculty of the Glottis, in contracting and rehi 
dilating itſelf with ſuch Exquiſiteneſs, as to form all Notes: nb 


Fit 
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no leſs ſo is the Tongue d, which miniſters to that 
and many other Uſes too, 

Next, the Fabrick of the * Trachea deſerves 
eſpecial Remark. Its Valve, the Epiglotti . the 
Z op. 


BY (as the late ingenious Dr. Kei! faith) ſuppoſing the greateſt 
= Diſtance of the two Sides of the Glottis, to be one tenth Part of 
E in Inch in ſounding twelve Notes (to which the Voice eafily 
teac bes] this Line muſt bs divided into twelve Parts, eac of 
W hich gives the Aperture requiſite for ſuch a Note, with a certain 
Strength. But if we confider the Sub-divifion of Notes, into 
which the Voice can run, the Motion of the Sides of the Glottis 
ill vaſtly nicer. For if two Chords ſounding exa@ly Uniſons, 
ene be ſhortened one two thouſandth Part of its Length, a juſt Ear 
pill perceive the Diſagreement, and a good Voice will ſound the 
= Difference, which is one hundred and ninety ſixth Part of a 
Mie. But ſuppoſe the Voice can divide a Note into hundred 
= Parts, it follows that the different Apertures of the Glottis a- 
= rally divide the tenth Part of an Inch into twelve hundred Parts, 
be Ef of each of which produces a ſenſible Alteration upon a 
W gud Ear. But becauſe each fide of the Glottis moves juſt equally, 
berefore the Diviſions are jult double; or the Sides of the Glottis, 
= ty their Motion, do actually divide one tenth Part of an Inch into 
vo thouſand four hundred Parts. Ke11l's Anat. cap. 3. 5 *; 
Among the Inſtruments of Speech, the Tongue is a ne- 
We cefſary one; and fo neceſſary, that it is generally thought no 
Speech can be without it. But in the third Tome of the Ephern. 
BW Germ. is publiſhed, Fac. Rolandi Agloſoſtomographia, five De- 
Ws /criptio Oris fine Lingua quod perfectè loguitur, & religuas ſuas 
rnctiones naturaliter exercet. The Perſon deſcribed is one 
Pet. Durand, a French Boy of eight or nine Years old, who at five 
or fix loſt his Tongue by a Gangrene, occaſion'd by the Small- 
Tor: Notwithſtanding which, he could (as the Title faith) 
W ipeak perfectly, as allo taſte, ſpit, ſwallow, and chew his Food ; 
but this latter he could do only on that Side he put it into, not 
being able to turn it to the other Side of his Mouth. 

ln the ſame Tract, Chap. 6. is this Obſervation of Yentrile- 
au, Perſons; Memini me d quodam ſat celebri Anatomico audi- 
ve, dum de duplicaturs Mediaſtini ageret, ſi Membrana iſta 
Hiblex naturalittr unita in duas partes dividatur, laquelam quaſi 


Wes pectore procedere, ut circumſtantes credant Dæmoniacum hunc, 
it Sternomythum. | 


3 
. 
a 
HY 
Te 
» AZ 
x 
Rs 
2&8 


re, according as it is neceſſary fer that of the Voice. In an 
Urchin, which hath a very ſmall Voice, it is hardly more than 
emoranous: And in a Pidgeon, which hath a law and ſoft 


* TheVariation of the Wind. pipe is obſervable in every Crea- 
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Top, to fence againſt all Annoyances; its cartila- 
ginous Rings f nearly environing it, with its mem. 
branous Part next the Gullet, to give the freer Paſ. 
ſage to the Deſcent of the Food. And laſtly, Its 


inner Tegument, of exquiſite Senſe, to be readily 


affected with, and to make Efforts againſt ever 
thing that is hurtful or offenſive: Theſe, I ſay, do 

all juſtly deſerve our Admiration. 
And no leſs prodigious are the Parts farther 
within; the Bronchi, the Veſiculæ s, with their muſ- 
cular 


Note, it is partly cartilaginous, and partly membranous. In an 
Ow], which hath a good audible Note, it is more cartilaginsns; 
bat that of a Jay hath hard Bones inſtead of Cartilages ; and ji 


of a Linnet ; whereby they bave both of them a louder and ſtrong 
er Note, &c. 


The Rings of the Vind. pipe are filted for the Modulation if 
the Voice: For in Dogs and Cats, which in the Expreſſim <f 


divers Paſſions uſe a great many Notes (as Men do) they art 
open and flexible, as in Man. 


dilated or contracted, more or leſs, as is convenient for a hight 


or deeper Note, &c. whereas in ſome other Animals, as in tht 


Japan-Peacock, which N hardly more than one ſingle Nite, 
we are entire, &c. 
V. 


„10. 

f fe a farther manifeſt Indication of ſingular Deſign in 
the cartilaginous Rings of the Aſpera Arteria, that all the Way 
where they are contiguous to the Oęſaophagus, they are mem: 
branous, to afford an eaſy Paſſage to the Food ; but after that, 
in the Bronchi, they are, ſome compleatly angular, ſome ti 
angular, &c. And another obſervable is, the lower Parts of the 
ſuperior Cartilages, receive the upper Parts of the inferior 
in the Bronchi; whereas in the Aſpera Arteria, the Cartilage 
run and remain parallel to one another; which is a noble Dil 
ference or Mechaniſm in this (in a manner) one and the fame 
Part, enabling the Lungs, and Bronchi, to contract themſelves 
in Expiration, and to extend and dilate themſelves in Inſpira: 


tion. 


8 I ſhall not here intrench ſo much upon the Anatomilt's 
Province, to give a Deſcription of the Lungs, although it bea 
curious Piece of God's Workmanſhip; but refer to Signior 
Malpigbi, the firſt Diſcoverer of their Ye/icu/# in 1660, in his 
two Letters to Borelli de Pulmon. Alſo to Dr. Willis's — 

5 8 ST 


hereby all, or any of them, ar: 


REW's Coſmolog. Sacr. Book i. Chap. 


_o 
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cular Fibres h, as ſome aſſert they have, together 
with the Arteries and Veins, which every where 
accompany the airy Paſſages, for the Blood to re- 
ceive there its Impregnations from the Air. 
9 From 
rat. Pag. 2. C1. Cap. 1. de Reſpir. Orig. & U/. who as he 


wrote after Malpigbi, ſo hath more accurately deſcribed thoſe 
Parts; and to Mr. Cotoper's Anat. Tab. 24, 25. And if the 
Reader hath a mind to ſee what Oppoſition Signior Malpighi's 
Diſcoveries met with at Home and Abroad, and what Contro- 
verſies he had on that Account; as alſo his Cenſures of Dr. Vi- 
lis's Deſcription and Figures, he may conſult Malpighi's Life 
written by himſelf, p. 4 to 21. 

That the Langs conſiſt of Veſiculæ, or Lobuli of Veſiculæ 
admitting of Air from the Bronchi, is viſible, becauſe they may 
be blown up, cleanſed of Blood, and fo dried. But Mr. Coco- 
fer ſaith, he could never part the Lobu/i (ſo as to make Dr. 


Willis's Fig. 1. Tab. 3 & 4.) fo that probably the YVeficale are 


contiguous to one another throughout each Lobe of the Lungs. 
And not only Air, but Diemerbroeck proves, that the Veſicu- 
le admit of Dult alſo, from two Aſthmatick Perſons he open- 
ed; one a Stone-cutter*'s Man, the Veſiculæ of whole Lungs 
were ſo ſtuffed with Duſt, that in cutting, his Knife went as if 
through an Heap of Sand; the other was a Feather-driver, 
who had theſe Bladders filled with the fine Dult or Down of 
Feathers. LT | 

There is a conſiderable Difference between Dr. Milli, and 
Etmuller ; viz. Whether the Ye/iculz of the Lungs have any 
muſcular Fibres or not? Etmuller expreſly faith, Nu/las Fibras 
nuſculoſas, multo mings rubicundam Muſculorum compa em (ſunt 


enim Veſiculæ albidæ & fere diaphanæ) in iffis reperiri. Ubi 


ſupra, cap. 6. F 2. And afterwards, H 3. Pu/mones eſſe molles 


fexileſgue nuſculoſis fibris ceu propriæ explicationis organis de- 
ſiitutos. But Dr. Willis as expreſly aſſerts, they have muſcu- 
lous Fibres, and aſſigns an excellent Uſe of them; Cellulæ ite 


vefreulares, ut nixus pro expiratione contrattivos edant, etiam 


bras, uti per Microſcopium plane con ſpicere eſt, muſeulares obti- 
nent. Ubi ſupra, $16. And in the next Section, U pro da- 
10 occafione majorem abris copiam exſufflent, aut materiam excu- 

 Frendam ejiciant, fibris muſcularibus donate, loſe ardtiùs contra- 
bunt, contentaque ſua penitas exterminant. Etenim- ordinarie 
pectoris Syſtole, quas muſculorum relaxationes ex parte efficiunt, 
acrem forſan totum a Trachea & Bronchis, baud tamen d Veſi- 
culis, guayue ice ejiciunt: propter has (quoties opus erit) inani- 
tydas, S totius Pectoris cavitas plurimium anguſtatur, & celly- 
e ite veſiculares & propriis fibris conſtrictis cbardlantur. 

| L 


4 Circa 


9 
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From hence I might proceed to the commodiou 
Form of the Ribs, the curious Mechaniſm 9 
the Intercoſtal Muſcles *, the Diaphragm, and 
all the other Muſcles !, miniſtring both to the 
ordinary, and extraordinary Offices of Reſpiration, 


But 


i Circa hos motus [| ſeil. Pectoris dilatationem, &c.] divini 
Conditoris mechanicen,ad regulasMathematicas plane adaptatan, 
Satis admirari non paſſumus; ſiqu idem nulla alia in re matife. 
Hide, O Ode yourSeiv videtur. Quippe cam pectoris tum an. 
| pliatio, tam coarctatio 4 quibuſaam Muſculis (2worum nun * 
| unicum eft contrahere) perfici debeat ; res ita inſtituitur, ut Coſte $ 
| gue thoracis, welut parallelogramma oblongi verſus cylinarum in. Wi 
curvati, latera efformant, in figuram moad quadratam, cum an. 
gulis reftis, pro pectoris ampliatione 3 mod in rbomboidem, cin 
angulis acutis pro ejuſdem contradtiont, ducantur, &c. Witus Wl 
ubi ſupra, S 28. iieg 
Galen having ſpoken of the Parts miniſtring to Reſpiration, WM <7 
concludeth, Nihil uſquam a Natura illo pacto per incurim Wl 


d 


r 
2 


Fuilſe preteritum, que cam omnia preſentiret & provideret, ie . Bu 

Junt necęſſaria illa, que cauſa alicujus extiterunt, conſecutu, een 
G omnibus inflaurationes parare occupavit, cujus apparatus copiiſn Dog 
1 facultas admirabilem Sapientiam teftatur. De Uſ. Part. l.; 11 1 H. 
i c. 15. See alſo J. 6. c. 1. . 
k For the Structure of the Intercoftals, Midriff, c. I ſhil WIRE © 
| refer to Dr. Villis, and other Anatomiſts. But Dr. Drall. 
| taxeth Dr. Willis with an Error, in fancying there is an Op .“ 
if | poſition in the Office of the Intercoſtals, by reaſon that the Fi. urſu, 
i bres of the external and internal Intercoſtals decuſſate; thut prtenf 
4 therefore the external ſerve to raiſe the Ribs, the internal to in. 
4 draw them down. But Dr. Drake is of Steno's, and Dr. pacirc 
i Mayor” s Opinion, That notwithſtanding the Decuſſation of paud 
: their Fibres, the Power they exert upon, and the Motion they pert | 

effect in the Ribs, is one and the ſame. Drake's Anat. l. 2. 8 | 

17. and J. 4. c. 5. MavOW de Reſpir. c. 7. 11 

Although Dr. Drake, and ſome others, deny che Inter. il, 


coſtals being Antagoniſt-Muſcles, as in the preceding Note; Wl he C 
yet they, and moſt other Anatomilts that I have met with, 
attribute a conſiderable Power to them in the Act of Reſpin: 
N tion, as they do alſo to the Szbelavian and Triangular- 
! | Muſcles ; but the learned Ermuller denies it for theſe three 
| Reaſons, 1. Qa reſpirando nullam in illis contract ionem fentit, 
Þ 2. Quia bi invicem non adducuntur, &e. 3. Quid 
| Cofie « omnes as ality modo enarratis ent mov entur, fo, 
| 1 mith, 
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x Bur paſſing them by, I ſhall ſtop at one prodigious 
work of Nature, and manifeſt Contrivance of the 
Almighty Creator, which although taken Notice of 
by others *, yet cannot be eaſily paſſed by in the 


© the Blood in the Fztus in the Momb, ſo different 
from the Method thereof after it is born. In the 
Womb, whilſt it is as one Body with the Mother, 
and there is no Occaſion, nor Place for Reſpiration, 
chere are two Paſſages n on Purpoſe for the Tranſ- 
@ miſſion of the Blood, without paſſing it through the 
_ Lungs. 


nil, &c. Intercoſtales itague, necnon Subclavios Muſculss Co- 
is, parietum inſtar, ad complenda interſtitia intercoſtalia penſq; 
= integrandum, ac Coſtas con nectendas, inter jectos effe, probabiliter 
concludo; quo munere triangulares etiam — fungi, rationi con- 
BE /ertancum off. ETMUL. Diſſert. 2. cap. 4. 6. 
But as to the Uſe of the Triangular Muſcle in Reſpiration, 
Ewe may judge of it, from its remarkable Size and Uſe in a 
Dog; of which Dr. Villis gives this Account from Fallopius: 
I Homine parvus adeò & ſubtilis iſte [ Muſculus] eſt, ut vix pro 


Miaſculo accipi queat: in Cane per totum os pectoris protenditur, 
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EC artilagines omnes, etiam verarum Coftarum flerno inoſculatas, 
ccupat: Cujus diſcriminis ratio divinam circa Animalium fa- 
erica: Providentiam plane indigitat. Quippe cam hoc animal, ad 
Wer ſus veloc iſſi mos & diu continuandos natum, quo ſanguis, dum 
iienſils agitatur, rite accendatur eventileturque, abrem celer- 
in & fortiter uti inſpirare, ita etiam exſpirare debet.. . 
WW 4circo propter hunc adtum firmins obeundum (cujus in Homine 
aud magnus eſt uſus) muſculus caninus molem ingentem & tanto 
eri parem ſortitur. WILL1s ubi ſupra, 5 32. 7 
= ” Ray's Wiſdom of God in the Creation. Page 343. 
Mr. Cheſelden, an ingenious and moſt accurate Anato- 
Wnt, having ſomewhat particular in his Obſervations about 
he Circulation of the Blood through the Heart of the Fz- 
, I ſhall preſent the Reader with ſome of his Obſervati- 
Ins, which he favoured me with the Sight of. The Blood 
ith he) which is brought to the Heart by the aſcending Cava, 
es out of the Right Auricle into the Left, through a Paſſage 
WF -//ed Foramen Ovale, in the Septum [common to them 
oth] without paſſing through the right Ventricle (as after the 
i) while the Blood from the deſtending Cava paſſeth through 
| | EL | the 
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Subject I am upon; and that is, the Circulation of 
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Lungs. But as ſoon as the Futus is born, and be. lat 
} come thereby a perfectly diſtinct Being, and breathe; ME * 
q for itſelf, then theſe two Paſſages are ſhut up; on: , 
| nearly obliterated, the other becomes only a Lig. 
] ment, except in ſome Creatures that are amphibi. er- 
j . ous, or are forced to lie long under Water, in whon te 
| theſe Paſſages probably remain open o. „ = 
N | . . aden 
; And now what Action of any rational Creature, Not 
| what is there in a Man's Lite, that doth mo F 
R | : the 
| 5 5 
the Right Auricle and Ventricle into the Pudbugnary Artery, at ab. 
thence into the Aorta through the Du, betet that and H 7 
| Pulmonary Artery, called Ductus Arterioſus, 10% a ſmall I proce 
Portion of the Blood, thrown into the Pulmonary Arlery, paſt) re, 
through the Lungs, no more than is ſufficient to keep open the Pi. Ve 
| monary Veſſels. Thus both Ventricles are employed driving th Vn. 
f Blood thro the Aorta to all Parts of the Fœtus, and to the HH. % 
1 ther too. But after the Birth, the Blood being to be driven nn wiſh 
f | the Aorta thro" the Feetus alone, and not the Mother too, one un. Perc. 
Þ  xricle becomes ſufficient, whilſt the other is employed in driving eri a 
0 the Blood thro the Lungs, the Ductus Arterioſus being /out uy n, 
. by means of the Alteration of its Pofition, which happens to it ſin un 
0 | the raiſing of the Aorta by the Lungs, when they become inflatl. n 
# Aſter that the Blood is thus driven into the Lungs, in its Reim 1 
| it ſhuts the Valve of the Foramen Ovale again}? the Foramen ee 
] itſelf, to whoſe Sides it ſoon adheres, and ſo tops up the Paſo. Inte 
. The Ductus Arterioſus, or Ductus Arterioſus in Ligamentun Ata, 
; verſus, 7s ſeldom to be diſcerned in adult Bodies, but the Fin 4 7 
| of th: Foramen Ovale 7s never obliterated. | cant, 
| „It hath been generally thought to be not improbable, t 
. but that on ſome. Occaſions the Foramen Ovale may remalt gents 
g open in Man. In a Girl of four or five Years of Age, Dr. Ca. tulit 
[ nor found it but half cloſed, and in the Form of a Creſcent. flipi, 
| And he- thinks ſomewhat of this Kind might be in the viſit 
= Perſon whoſe Skeleton was found to have no Joints in tht & „ 
1 Back- Bone, Ribs, Sc. Of which a Deſcription, with Cuts uni 
= may be found in Phil. Tranſ. No 215. And more largely in hi niſ.. 
N Diſſert. Med. Phyſ. de ſtupendo Offium coalitu, where he add ena 
| to the Girl, in whom the For. Ov. was not ſhut, a like Ob- fefti, 
1 ſervation of another Girl he opened at Oxford of three Yea! ſub a 
1 old; in qua Foramen Ovale fere erat occluſum, in medio tt ſuſeit 
| men, exili foramine, per quod Turundam facilt tranſmifi, et Burt 
| N perv ila 
| 


fignatam manu babes Hiſtoriam D. Tilaſii, Biblioth. Reg. Præ- 


FF 


3 CHAP. VII. Of RESPIRATION, 155 if | | 
W plainly ſhew Deſign, Reaſon, and Contrivance, — ö | 
chan this very Act of Nature doth the Contrivance 1 
=_ and iT 
3 e 
E- pervium, p. 30. So Mr. Coroper (than whom none more accu- 4 | 
nate and better Judge) faith, I have often found the Foramen 1 f 
W Ovale open in the Adult. Anat. Append. F ig. 3. But Mr. Cheſel- WEL 
W Jn is of a different Opinion, of which in the following Wi 
From ſomewhat of this Cauſe, J am apt to think it was that my 
che Tronningbolm Gardiner eſcaped drowning, and ſome others 1 
mentioned by Pechlin. His Stories are, Hortulanus J. ronning- 1 
WE holmen/is etiamnum vivens, annos natus 65 pro illd ætate ſatis It 
cdbuc valens & wegetus, cam ante 18 annos, alij in aguas delap- Wy tf 
den ferre vellet, forte fortund & ipſe per glaciem incautitts 4 18 
pbrocedens, aquas incidit 18 ulnas profundas : ubi ille, corpore e- | 1 
= ::0 quaſi ad per pendiculum, pedibus fundo adhæſit. Conflitit 1 4 
e per 16 horas, antequam produceretur in auras. Dixit autem, 1 
nul ac infra aquarum ſuperficiem fuit demerſus, ſtatim obrigu- | l 
totum, &, fi quem tum habuit motum & ſenſum, amiſiſe, i 14 
% quod ſonantes Stockholmij campanas etiam ſub aquis obſcuriis ul! 
ercipere ſibi fit viſus. Senfit etiam, ſtatim ſeſe velut veſiculam 1 N 
cori applicafſe, adeò ut aqua nulla os penetraverit, in aures verd 1. 
= !ran/itum, etiam ſentiente illo, habuerit ; atque inde auditum N 
aum debilitatum aliquandiu efſe. Hoc ſtatu dum 16 horas per- 1 
8 manſit fruſtra guæſitus, tandem repertum, conto in caput infiæa, Ws, 
jus etiam ſenſum ſe habuiſſe dixit, fundo extraxerunt, ſperan- nan 
We 7c 2x more aut perſuafione gentis rewicturum . Itague pannis 0 | 
iteiſgue produdtum obwolwunt, ne ater admitti paſſit pernicioſus =” | 
We /uturus ſubito illapſu: cuſtoditum fic ſatis ab are ſenſim ſenſim- 9 | 
die tepidiori loco admovent, mox calidis adoriuntur faſciis, fri- =] 
cant, radunt, & ſufflaminatum tot horis ſanguinis corporiſque | Wi 
notum negotiosd 1118 opera reducunt : denique antapoplecticis & 161 
| gentalibus liguoribus vite reddunt & prifline mobilitati. Re- | wh 
tulit is atque oftendit ſe etiamnum in capite circumferre ve- Wl ö 
ſtigia violentiæ à conto illatæ, & cephalalgiis vexari gra- Nile th 
inis. Et propter hunc ipſum caſum, religios? à popularibus, ul "n 
& bujuſce rei teſtibus probatum, Sereniſſimæ Regine matris i f 4 
pally Hae & annuo ſtipendio eft donatus & Sere- b 0 | 
nil. Principi- | oblatus vivns ſui teſtis nw Co | | 
feati, gui teftatus eft ſe pranoviſſe mulierem, que tres ipſos dies if ye! 
ſub aquis hefit, & ſimilem in modum, quo Hortulanus ille, re- 100 
ſuſcitata, adhac dum lucis plend fruitur uſurd, Accedit Nb. 144 
Burnanni — F des, qui confeſſus ei,. ſe in pago Boneſs TH 
parochiæ ft 
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and Deſign of the great God of Nature? What i; 
Thought and Contrivance, if this be not? N amely, 


That there ſhould be a temporary Part in the Body, 


made uſt for the preſent Exigence ; to continue 


whilſt there is Occaſion for it, and to ceaſe when 


there is none; in ſome Creatures to remain always, 
by reaſon of their amphibious Way of Living, and 

in Land- Animals (purely ſuch) to ceaſe. 5 
Another excellent Contrivance, a-kin to the laſt, 
is, for the Preſervation of ſuch Creatures whoſe Oc- 
caſions 


parochiæ Pithoviæ concionem freguentaſſe funebrem, in qua dun 
acta recenſeret Præco Senis cujuſdam ſeptuagenarij Laur. Jo- 
næ audiverit ex ore Concionatoris, vipum eum, adoleſcenten 
17 annorum aquis ſubmerſum, 7 demum hebaomada (rem prodi- 
gioſam !) extraftum ad ſe rediifſe vivum & incolumem. Pxcn- 


LIN. de Aer. & Alim. def. c. 10. 


Shall we to this Cauſe, or to the Oſſification, or more than 


ordinary Strength of the Wind-Pipe, attribute the Recovery 


to Life of Perſons hanged ? Of which Pechlin gives an In- 
ſtance that fell under his own Knowledge, of a Woman hanged, 


and in all Appearance dead, but recovered by a Phy ſician ac- 


cidentally coming in, with a plentiful Adminiſtration of Hir. 
Sal. Armon. PECHL. ib. c. 7. And the Story of Anne Green, 


executed at Oxford, Dec. 14. 1650. is ſtill well remember'd a- 


mong the Seniors there. She was hanged by the Neck near half 
an Hour, ſome of her Friends-in the mean Time thumping her on 
the Breaſt, others hanging with all their Weight upon her Legs, 
ſometimes lifting her up, and then pulling her down again with a 
ſudden Firk, thereby the ſooner to diſpatch her out of ber Pain; 
as her printed Account wordeth it. After ſhe was in her Cof- 


fin, being obſerved to breathe, a luſty Fellow ſtamped with all 


his Force on her Breaſt and Stomach, to put her out of her 
Pain. But by the Aſſiſtance of Dr. Peity, Dr. Willis, Dr. Ba- 
thurſt, and Dr. Clark, ſhe was again brought to Life. I my 
ſelf ſaw her many Years after, after that ſhe had (I heard) born 
divers Children. The Particulars of her Crime, Execution, 
and Reſtauration, fee in a little Pamphlet, called News from the 


Dead, written, as I have been informed, by Dr. Baiburſt 


(afterwards the moſt vigilant and learned Preſident of Trinity 
College, Oxen) and publiſhed in 1651, with Verſes upon the 
Occaſion. 8 | | 
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caſions frequently neceſſitate them to live without, 
or with but little Reſpiration : Fiſhes might be 
named here, whoſe Habitation is always in the 


cannot at preſent engage in. But there are man 
Animals of our own Element, or partly ſo, whoſe 
Organs of Reſpiration, whoſe Blood, whoſe Heart, 
W nd other Inſtruments of Life, are admirably ac- 
E commodated to their Method of Living: Thus 
many amphibious Creatures v, who live in Water 
as well as Air; many Quadrupeds, Birds, Inſects, 
and other Animals, who can live ſome Hours, Days, 
E yea, whole Winters, with little or no Reſpiration, 
m a Torpitude, or ſort of Sleep, or middle State 
between Life and Death: The Proviſion made for 
E theſe peculiar Occaſions of Life, in the Fabrick of 
the Lungs, the Heart, and other Parts of ſuch 
: po Creatures 


v The $:4-Calf hath the Foramen Ovale, by which means it 
is enabled to ſtay long under the Water, as the Paris Anato- 


But the fore mentioned Mr. Che/e/den, thinks the Foramen 
Ovale is neither open in amphibious Creatures, nor any adult 

| Land-Animals. When I firſt (faith he) applied myſelf to the 
= Diſefion of human Bodies, I had no Diſtruſt of the frequent Ac- 
| counts of the Foramen Ovale being open in Adulis; but I find 

| fince, that I miſtook the Oſtium Venarum Coronariarum for the 
Foramen. The /ike I ſuppoſe Authors have done, who aſſert that 
8 2! 5 always open in amphibious Animals; for we have made dili- 
Let Enquiry into thoſe Animals, and newer found it open. Neither 
would that (as they imagine) ſerve theſe Creatures to live under 


Water, as the Fœtus doth in Utero, unle/s the Ductus Arterio- 
| ſus was open alſo. | 


ble, That the O/tium Venarum Coronariarum is ſo near the 
Firamen Ovale, that without due Regard, it may be eaſily mi- 
ſtaken for it. Such therefore as have Opportunity of examin- 
| ing this Part in amphibious Animals, or any other Subject, 


ought to ſeek for the Oftium, whenever they ſuſpect they have 
met with the Foramen. e 


a Of 


Waters; but theſe belong to an Element which 1 
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| miſts, Of which ſee in Book vi. Chap. 5. Note®. 5 


This Opinion of Mr. Cheſelden hath this to render it proba- 
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Creatures 4, is manifeſtly the Work of him, wy 
=: as St. Paul ſaith *, Giveth to all Breath, and Lis 
| and all Things. = | 


q Of the ſingular Conformation of the Heart and Lung, ii 4 
the Tortoiſe, which is an amphibious Animal, See Bai * 
Chap. 5. Note ©. | 

r Adds xvii. 25. | 

T. 
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Of the Motion of ANIMALS, WP of: 


TEXT to the two Grand Acts of Anim! 
Life, their Senſe and Refpiration, I ſhall co. 
ſider their Motion, or Locomotive Faculty, wherch 
they convey themſelves from Place to Place, a 

_ cording to their Occaſions, and Way of Life: An 
the admirable Apparatus to this Purpoſe, is a plai 
Demonſtration of Go p's particular Foreigh, 
Care, and eſpecial Providence towards all the An 
mal World. 
And here I might view, in the firſt Place, th 
Muſcles, their curious Structure *, the nice tack 
ing them to every Joint, to pull it this Way, ai 
that Way, and the other Way, according to tit 

' ſpecial Purpoſe, Deſign, and Office of every ſud 
Joint: Allo their various Size and Strength; for 
large and corpulent, others leſs, and ſome ſcar 
viſible to the naked Eye; all exactly fitted to eve!) 
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2 That the Muſcles are compounded of Fibres, 1s viſide 
enough. Which Fibres, the curious and ingenious Borell 


ſaith, are cylindraceous ; not hollow, but filled with a ſpong) N. 


pithy Subſtance, after the Manner of Elder, as he diſcover 
by his Microſcopes. BoREert. de Mot. Animal. Part. I. 
| | | | The 
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uce, and every Uſe of the Body. And laſtly, 
WE might cake Notice of the muſcular Motians, both 
ooſuntary and ſpontaneous b. . 
Next, I might ſurvey the ſpecial Fabrick of the 
ones, miniſtring to Animal Motion. Next, I 


BE Theſe Fibres, he faith, are naturally white; but derive their 
Win neſs only from the Blood in them. 
BY Theſe Fibres do in every Muſcle (in the Belly at leaſt of 
Wc Muſcle) run parallel to one another, in a neat orderly 
Form. But they do not all tend the fame Way, but ſome 
un aſlant, ſome long ways, &c. according to the Action or 
poſition of each reſpective Muſcle. . The Particulars of which, 
und of divers other Obſervables in the Muſcles, would, beſides 
Pigures, take up too much Room in theſe Notes; and there- 
ie ] muſt refer to the Anatomiſts, particularly Steno, Borelli, 
(aper, &c. „ 
ahe infinite Creator hath generally exerted his Art and 
(ere, in the Proviſion made by proper Muſcles and Nerves 
r all the different Motions in Animal Bodies, both involun- 
ry, and voluntary. It is a noble Providence, that moſt of 
be vital Motions, ſuch as of the Heart, Stomach, Guts, &c. 
re involuntary, the Muſcles acting whether we ſleep or wake, 


whether we will or no. And it is no leſs providential that 
ome, even of the vital Motions, are partly voluntary, partly 


voluntary, as that, for Inſtance, of Breathing, which is per- 
ormed both fleeping and waking: but can be intermitted for 
WE ſhort Time on Occaſion, as for accurate Hearing any thing, 
ee. or can be increaſed by a ſtronger Blalt, to make the 
Wzrcater Diſcharges of the Blood from the Lungs, when that 
ay thing overcharges them. And as for the other Motions 
of the Body, as of the Limbs, and ſuch as are voluntary, it 
no leſs Providence, that they are abſolutely under the 
Power of the Will; ſo as that the Animal hath it in his 
Power to command the Muſcles and Spirits, or any Part of 


18 Body, to perform ſuch Motions and Actions as it hath Oc- 
1 caſon for. | gs | 
ch * Quid dicam de Ofſibus ? que ſubjecta corpori mirabiles com- 


ras habent, & ad flabilitatem aptas, & ad artus finiendes 


arcommodatas, & ad motum, & ad omnem corporis act ionem. 
Cic. de Nat. Deor. 1. 2. c. 55. | 


Ey reaſon it would be endleſs to mention all the Curioſities 
cblervable in the Bones, I ſhall, for a Sample, ſingle out only 
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an Inſtance or two, to manifeſt that Deſign was uſed in the 
Structure of theſe Parts in Man. 

The firſt ſhall be in the Back-Bone, which (among man 
others) hath theſe two Things remarkable. 1. Its digeren. 
Articulations from the other Joints of the Body. For here 


moſt of the Joints are flat, and withal guarded with Aſperi. 


ties and Hollows, made for catching and holding; ſo 23 
firmly to lock and keep the Joints from Luxations, but withal 
to afford them ſuch a Motion, as is neceſſary for the Incurvati. 
ons of the Body, 2. The Difference of its own joints in the 
Neck, Back, and Loins. In the Neck, the Atlas, or upper 
Vertebra, as allo the Dentata, are curiouſly made, and jointed 
(differently from the reſt) for the commodious and eaſ bend: 
ing and turning the Head every Way. In the Thorax, or Back, 
the Joints are more cloſe and firm; and in the Loins, more 
lax and pliant; as alſo the Spines are different, and the Knobs 
and Sockets turned the quite contrary Way, to anſwer the Oc- 
caſions the Body hath to bend more there, than higher in the 
Back. I ſhall cloſe this Remark with the late ingenious Dr. 


Keil's Obſervation. 


De Structure of the Spine is the very beſt that can be con- 
trived ; for had it been all Bone, we could have had no Motion in 
our Bachs; had it been of two or three Bones articulated for M,. 
tion, the Medulla Spinalis mmu/# have been neceſſarily bruiſed at 
every Angle or Joint; beſides, the whole would not have been j1 
pliable for the ſeveral Poſlures we have Occaſion to put ourſelze 
in. 1f it had been made of ſeveral Bones, without intervening 
Cartilages, we ſhould have had no more Uſe of it, than if it had 
been but one Bone. If each Vertebra had had its own diſtind 
Cartilages, it might have been eaſily diſlocated. And laſtly, 
The obligue Proceſſes of each ſuperior and inferior Vertebra keep 
the midale one, that it can neither be thruſt backwards nor for- 
wards to compreſs the Medulla Spinalis. Kr IL's Anat. Cap. 5. 
"x * 


Compare here what Galen faith of the Articulations, Liga- 
ments, Perforation, &c. of the Spine, to prove the Wiſdom 
and Providence of the Maker of Animal Bodies, againſt ſuch as 
found fault with Nature's Works; among which he names Dia- 
goras, Anaxagoras, Aſclepiades, and Epicurus. Vid. GAL. 
de U/. Part. I. 12. init. and Chap. 11, &c. alſo J. 13. init. 

2, The next Inſtance ſhall be in one or two Things, where 
in the Skeletons of Sexes differ. Thus the Pelvis made in 
the Belly by the //izm, Oſſa Coxendicis and Pubis, is larger 
in a Female than Male Skeleton, that there may be more 
Room for the lying of the Viſcera and Fætus. So the Car- 
tilage bracing together the two O/a Pubis, or Sharebones, 
Bariholine ſaith, is twice thicker and laxer in Women ira 

| en 
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might take Notice of the Joints d, their com- 


pleat Form adjuſted to the Place, and Office they | 
are employed 1n 3 their Bandage, keeping them 


Luxations; the oily Matter © to lubricate 
from y N | 
| them, 


Men: As alſo is the Cartilage that tieth the Os Sacrum to its 
Vertebra; and all to give way to the Paſſage of the Fezras. 

Another conſiderable Difference is in the cartilaginous Pro- 
duction of the ſeven long Ribs, whereby they are braced to the 
Breaſt-Bone. Theſe are harder and firmer in Women than in 
Men; the better to ſupport the Weight of the Breaſts, the 
ſucking Infant, Tc. 

d It is remarkable in the Joints, and a manifeſt Act of Cau- 
tion and Deſign: 1. That altho' the Motion of the Limbs be 
circular, yet the Center of that Motion is not in a Point, but 
an ample Superficies. In a Point, the Bones would wear and 
penetrate one another ; the Joints would be exceedingly weak, 
&c. but the Joints conſiſting of two large Superficies, Concave, 
and Convex, ſome furrowed and ridged, ſome like a Ball and 
Socket, and all lubricated with an oily Subſtance, they are in- 
comparably prepared both for Motion and Strength. 2. That 
the Bones next the Joint are not ſpungy, as their Extremities 
commonly are, nor hard and brittle, but capped with a ſtrong, 
tough, ſmooth, cartilaginous Subſtance, ſerving both to Strength 
and Motion. 

But let us here take Notice of what Galen mentions on this 
| Subjeft. Articulorum unuſquiſque Eminentiam Cavitati immiſ- 

ſam habet: Veruntamen hoc fortaſſe non aded mirabile eft : Sed fi, 
confiderat4 omnium totius corporis offium mutua connexione, Emi- 
nentias cavitatibus ſuſcipientibus æguales ſemper inveneris , hoc 
mirabile. Si enim juſto amplior et Cavitas, laxus ſane & in- 
firmus fieret Articulus; fi firiftior, motus difficulter fieret, ut gui 


nullam verſionem haberet; ac periculum eſſèt non parvum, eminen- 


tias Mum arfatas frangi: ſed horum neutrum fadtum ef. 
ded quoniam ex tam ſecurà conſtructione periculum erat, ne mo- 
tines diſicilils fierent, & eminentiæ ofſium extererentur, duplex 


rurſus auxilium in id Natura molita eſt. 1. Cartilag ine os utrum- 


que ſubjungens, atque obtinens: alterum, ipſi; Cartilaginibus hu- 
morem unctuoſum, velut oleum, ſuperfundens; per quem facile 
nobilis, & attritu contumax omnis articulatio Ofſium facta eff .— 
\ Ut undique diligenter Articulus omnis cuſtodiretur, Ligamenta 

1 ex utrogue e produxit Natura. GALEN de Uſ. Part, 
10.415, | 

For the affording this oily or mucilaginous Matter, 
there are Glandules very commedouſty placed near the Joints, 
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them, and their own Smoothneſs to facilitate their 
Motion. 


And laſtly, I might trace the various Nerye 


throughout the Body, ſent about to miniſter to jt 
various Motions f. I might conſider their Ori. 
gins, their Ramifications to the ſeveral Part, 
and their Inoſculations with one another, according 


to the Harmony and Accord of one Part with ang. 
ther, neceſſary for the Benefit of the Animal. Bu 
ſome of theſe Things I have given ſome Touche 


Upon 


ſo as not to ſuffer too great Compreſſion by the Motion of the 
neighbouring Bones, and yet to receive a due Preſſure, ſo as to 
cauſe a ſufficient Emiſſion of the Mucilage into the Joints. Al. 
ſo, another Thing conſiderable is, that the excretory Ductsof 
the Muci/aginons Glands have ſome Length in their Paſſage from 
the Glands to their Mouths; which is a good Contrivance, to 
prevent their Mouths being oppreſſed by the Mucilage, as alſo 
to hinder the too plentiful Effuſion thereof, but yet to afford: 
due Expreſſure of it at all Times, and on all Occaſions, as par- 
ticularly in violent and long-continued Motions of the Joints, 
when there is a greater than ordinary Expence of it. Se 
CowPER's Anat. Tab. 79. | | 

f There is no doubt to be made, but that the Muſcles te- 


ceive their Motion from the Nerves. For if a Nerve be out, 


or ſtreightly bound, that goes to any Muſcle, that Muſcle ſhall 
immediately loſe its Motion. Which is doubtleſs the Caſe df 
Paralyticks ; whoſe Nerves are ſome of them by Obſtruction, 
8 ori like Means, reduced to the ſame State as if cut ot 
bound. | 

And this alſo is the Cauſe of that Numbneſs or Sleepintſi ve 
find oftentimes, by long fitting or lying on any Part. 


Neither is this a modern Notion only; for Galen faith, Prin- 


cipium Nervorum omnium Cerebrum eſt, & ſpinalis Medull. 
E:; Nervi à Cerebro animalem virtutem accipiun . 
vorumutilitas eſt facultatem Sensiis & Motils a principio in part 
diducere. And this he intimates to have been the Opinion df 
Hippocrates and Plato, de Uſ. Part. I. 1. c. 16. & paſſim. 

s Dr. Willis thinks, that in the Brain the Spirits are elt 
borated that miniſter to voluntary Motion ; but in the Certbil 
lum, ſuch as affect involuntary, or natural Motions ; ſuch 2 


that of the Heart, the Lungs, &c. Cerebri Anal. c. 15. 
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upon already, and more I ſhall mention hereafter, 
and it would be tedious here to inſiſt upon them 
all. | ; 

II ſhall therefore only ſpeak diſtin&ly to the Lo- 


comotive Act itſelf, or what directly relates to it. 


= And here it is admirable to conſider the various 
Methods of Nature i, ſuited to the Occaſions of 
various Animals. In ſome their Motion is ſwift, in 


others ſlow ; in ſome performed with two, four, 


or more Legs; in ſome with two, or four Wings; 
in ſome with neither k. 
And firſt for ſwift or low Motions. This we find 
ss proportional to the Occaſions of each reſpective 
Animal. Reptiles, whoſe Food, Habitation, and 
Neſts, lie in the next Clod, Plant, Tree, or Hole, 


or can bear long Hunger and Hardſhip, they need 


neither Legs nor Wings for their Tranſportation 3 


d See Book v. GChep. 8. 


i To the foregoing, I ſhall briefly add ſome Examples of 
the ſpecial Proviſion made for the Motion of ſome Animals by 


Temporary Parts. Frogs and Toads, in their Tad-pole flate, have 


Tails, which fall off when their Legs are grown out. The 


Lacerta Aquatica, or Water-Newt, when young, hath four neat 
ramified Fins, two on a Side, growing out a little above its 
Fore legs, to poiſe and keep its Body upright (which gives it 


the Reſemblance of a young Fiſh) which fall off when the Legs 
are grown. And the Nymphe and Aurelia, of all or moſt of 


the Inſects bred in the Waters, as they have particular Forms, 
different from the Inſects they produce; ſo have alſo peculiar 
Parts afforded them for their Motions in the Waters ; Oars, 


Tails, and every Part adapted to the Waters, which are utter- 
ly varied in the InſeQs themſelves, in their mature State in the 


Air. | | | 

Jan werd alia animalia gradiendo, alia ſerpendo, ad paſtum 
accedunt, alia volando, alia nando. C1c. de Nat. Deor. I. 2. 
c. 47. | 

Compare alſo what Galen excellently obſerves concerning 
the Number of Feet in Man, and in other Animals; and the 
wiſe Proviſion thereby made for the Uſe and Benefit of the re- 
ſpective Animals. De L.. Part. in the Beginning of the third 


Book, 
M 2 3 1 As 
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but their vermicular or ſinuous Motion (performed 
with no leſs Art, and as curiouſly provided for ; 
the Legs or Wings of other Creatures: This, 
ſay) is ſufficient for their Conveyance. 

Man and Beaſts, whoſe Occaſions require a large 
Room, have accordingly a ſwifter Motion, with 
proper Engines for that Service; anſwerable to their 
Range for Food, their Occupation of Buſineſs, or 


their want of Armature, and to ſecure them againk 


Harms l. | 
But for the winged Creatures (Birds and Inſet) 
as they are to traverſe large Tracts of Land and 
Water for their Food, for their commodious Hx 
bitation, or Breeding their Young, to find Place 
of Retreat and Security from Miſchiefs; fo they 
have accordingly the Faculty of flying in the Air, 
and that ſwiftly or ſlowly, a long or a ſhort Time, 
according to their Occaſions and way of Life. And 
accordingly their Wings, and whole Body, are ci- 
riouſly prepared for ſuch a Motion; as I intendto 
ſhew in a proper Place”. 
Another remarkable Thing in the motive Faculty 


of all Creatures, is the neat, geometrical Pertor- 
mance of it. The moſt accurate Mathematician, 


the moſt ſkilful in mechanick Motions, cannot pre- 
ſcribe a nicer Motion (than what they perform) to 
the Legs and Wings of thoſe that walk or fly", 

0 


1 As I ſhall hereafter ſhew, That the indulgent Creator hath 
abundantly provided for the Safety of Animals by their Cloath 
ing, Habitations, Sagacity, and Inſtruments of Defence; ſo there 


appears to be a Contemperament of their Motion with theſe Pro 


viſions. They that are well armed and guarded, have common 
a ſlower Motion ; whereas they that are deſtitute thereof, a9 


ſwifter. So alſo timid helpleſs Animals are commonly wilt; 


thus Deer and Hares; but Animals endowed with Cour, 
Craft, Arms, &c. commonly have a ſlower Motion. 
m See \Book vii, Chap. 1. | 
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or to the Bodies of thoſe that creep ®. Neither 
can the Body be more compleatly poiſed for the 
Motion it is to have in every Creature, than it al- 


ready actually is. From the largeſt Elephant to the 


{ſmalleſt Mite, we find the Body artfully balanced v. 
The Head not too heavy, nor too light for the reſt 
of the Body, nor the reſt of the Body for it . The 
Viſcera are not let looſe, or ſo placed, as to ſwag, 
over-balance, or over-ſet the Body; but well-bra- 
ced, and diſtributed to maintain the Æquipoiſe of 
the Body. The motive Parts alſo are admirably well 


kxed in reſpect to the Center of Gravity; placed in 
che very Point, fitteſt to ſupport and convey the 


Body. Every Leg beareth his true Share of the 
Body's Weight. And the Wings ſo nicely are ſet to 


the Center of Gravity, as even in that fluid Medi- 


um, the Air, the Body is as truly balanced, as we 

could have balanced it with the niceſt Scales. 
But among all Creatures, none more elegant 
than the ſizing the Body of Man, the gauging his 
TIE Body 


o See Book ix. Chap. 1. Note e 


P Siquis unguam alius Opifex, equalitatis & proportionis mag- 


nan habuit providentiam, certe Natura habuit in animalium cor- 


poribus conformandis ; unde Hippocrates eam rectiſſimè juſtam 
nomivat. GAL EN. de Uſ. Part. I. 2. c. 26. | 
3 The make of the Bodies of ſome Water-Fow!l, ſeems to 


contradict what I here ſay, the Heads and long Necks of ſome, 
as of Swans, Ducks, and Geeſe; and the hinder Parts of o- 


thers, as of the Doucker and Moor-hen, and ſome other Kinds, 


ſeeming to be too heavy for the reſt of their Body. But inſtead 


of being an Argument againſt, it is a notable Inſtance of, the 
divine Art and Providence, theſe Things being nice Accommo- 
cations to their way of Life. Of ſuch as have long Necks, ſee 
Book vii. Chap. 2. Note i. 155 


And for ſuch whoſe hinder Parts ſeem to over- balance their 


foremoſt Parts, whereby they fly with their Bodies in a manner 
erect, this alſo is an excellent Accommodation to their way of 
Life, which is Diving rather than Flying. Vide Book vii. 
Chap. 4. Note k. | 
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Body ſo nicely, as to be able to ſtand erect, to 
ſtoop, to ſit, and indeed to move any way, only 
with the Help of ſo ſmall a Stay as the Feet: 
whoſe Mechaniſm of Bones, Tendons, and Muſcles, 
to this Purpoſe, 1s very curious and admirable, 


r See Bock v. Chap. 2. Note b. 
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CHAP. Ix. 


Of the Place allotted to the ſeveral Tribes if 
ANIMALS. 


Aving diſpatched the Motion of Animals, let 

us 1n the next Place conſider the Place which 
the infinitely wiſe Creator hath appointed them to 
move and act, and perform the Offices of the Crea- 
tion in. And here we find every Particular wel 
ordered. All Parts of our Terraqueous Globe fi 
for an Animal to live and act in, are ſufficiently 
ſtocked with proper Inhabitants : The watery Ele. 
ment (unfit, one would think, for Reſpiration and 


Life) abounding with Creatures fitted for it; its 


Bowels abundantly ſtored, and its Surface well be- 
ſpread. The Earth alſo is plentifully ſtocked in 


all its Parts, where Animals can be of any Uk; 


not probably the deepeſt Bowels thereof indeed, 
being Parts in all likelihood unfit for Habitation 
and Action, and where a living Creature would be 
uſeleſs in the World; but the Surface every where 
abundantly ſtored. 

But that which is moſt conſiderable in this Mat- 
ter, and plainly ſheweth the Divine Management 
in the Caſe, is, that thoſe Creatures are manifeſtly 
deſigned for the Place in which they are, and the 
Uſe and Services they perform therein. If * the 

ni. 
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Animals of our Globe had been made by Chance, 
or placed by Chance, or without the divine Pro- 
vidence, their Organs would have been otherwiſe 
than they are, and their Place and Reſidence con- 
fuſed and jumbled. Their Organs (for Inſtance) 
of Reſpiration, of Viſion, and of Motion, would 
have fitted any Medium, or have needed none ; 
their Stomachs would have ſerved any Food, and 
their Blood, and Covering of their Bodies been 


confuſed, inconvenient, and diſorderly Commixture. 
One Animal would have wanted Food, another Ha- 
bitation, and moſt of them Safety. They would 
have all locked to one, or a few Places, taken up 
their Reſt in the Temperate Zones only, and co- 
veted one Food, the eaſieſt to come at, and moſt 
ſpecious in ſhew ; and ſo would have poiſoned, 
ſtarved, or greatly incommoded one another, But 
as the Matter 1s now ordered, the Globe is equally 
beſpread 3 ſo that no Place wanteth proper Inhabi- 
tants, nor any Creature is deſtitute of a proper Place, 
and all Things neceſſary to its Life, Health, and 
Pleaſure. As the Surface of the Terraqueous Globe 
is covered with different Soils, with Hills and Vales, 
with Seas, Rivers, Lakes, and Ponds, with divers 
Trees and Plants, in the ſeveral Places; fo all theſe 
have their Animal Inhabitants, whoſe Organs of 
Life and Action are manifeſtly adapted to ſuch and 
W {ſuch Places and Things; whoſe Food and Phy- 
| fick, and every other Convenience of Life, is to be 
met with at that very Place appointed it. The 
watery, the amphibious a, the airy Inhabitants, 


and 


* Eft etiam admiratio nonnulla in beſtiis aquatilibas lis, 


dines, guædamgue Serpentes ortæ extra aguam, ſimul ac pri- 
nun ntl paſſunt, aquam perſeguuntur. Qin etiam Anatum 
4 | _ ova 


made for any Clime, or only one Clime. Conſe- - 
quently all the Animal World would have been ina 


fue gignuntur in terrd : veluti Crocodili, fluniatileſque Teſiu- 
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and thoſe on the dry Land Surface, and the Subter. 
rancous under it, they all live, and act with Plea. 
ſure ; they are gay, and flouriſh in their proper E. 


lement and allotted Place; they want neither for 


Food, Cloathing, or Retreat; which would dwin- 
dle and die, deſtroy, or poiſon one another, if all 
coveted the ſame Element, Place, or Food. 
Nay, and as the Matter 1s admirably well or- 
dered, yet conſidering the World's Increaſe, there 
would not be ſufficient Room, Food, and other 
Neceſſaries for all the living Creatures, without 
another Grand Act of the Divine Wiſdom and 
Providence, which is, the Balancing the Number if 
Individuals of each Species of Creatures, in that 
Place appointed thereto : Of which in the next 
Chapter, e 
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CHAP. Xx. 


Of the Balance of ANIMALS, or the due 
Proportion in which the World is ſtocked with 
them. 1 > 


HE whole Surface of our Globe can afford 
Room and Support only to ſuch a Number of 
all Sorts of Creatures; and if by their doubling, 
trebling, or any other Multiplication of their 
Kind, they ſhould increaſe to double or treble that 


Number, they muſt ſtarve, or devour one another. 


The keeping therefore the Balance even, is mani- 


feſtly a Work of the Divine Wiſdam and Pro- 


vidence. To which End, the great Author of or 
5 „ hat 

o Gallinis ſepe ſupponinu. [Pulli] deinde eas [matres) 

relinguun. . effugiunt, cim primim aquam, quaſi natue 


ralem domum, videre potuerunt. Cls. de Nat. Dear. I. 2. c. 48. 
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hath determined the Life of all Creatures to ſuch a 
Length, and their Increaſe to ſuch a Number, pro- 
portional to their Uſe in the World. The Life of 
ſome Creatures is long, and their Increaſe but ſmall, 
and by that Means they do not over- ſtock the World. 
And the ſame Benefit is effected, where the Increaſe 
ij great, by the Brevity of ſuch Creatures Lives, by 
their great Uſe, and the frequent Occaſions there 
are of them for Food to Man, or other Animals. 
Itis a very remarkable Act of the Divine Providence, 
that uſeful Creatures are produced in great Plen- 
ty *, and others in leſs, The prodigious and fre- 
quent Increaſe of Inſects, both in and out of the 
Waters, may exemplity the one; and *tis obſer- 
vable in the other, that Creatures leſs uſeful, or 
by their Voracity pernicious, have commonly fewer 
Young, or do ſeldomer bring forth: Of which Mit 
many Inſtances may be given in the voracious 1 
Beaſts and Birds. But there is one ſo peculiar an hl 
Animal, as 1f made for a particular Inſtance in our 
preſent Caſe, and that is the Cuntur of Peru b: A 
Fowl of that Magnitude, Strength and Appetite, as 
to ſeize not only on the Sheep, and leſſer Cattle, but 
even the larger Beaſts, yea the very Children too. 
Now theſe, as they are the moſt pernicious of Birds, 
| 5 ſo 
® Benigna circa hoc Natura, innocua & eſculenta animalia 
 fecunaa generavit. PLin. Nat. Hiſt. 1. 8. c. 55. | 
d Captain J. Strong gave me this Account, together with a 
Quill- Feather of the Cuntur [or Condor] of Peru. On the Coaſt 
of Chili, they mer with this Bird in about 33? S. Lat. not far 
from Mocha, an Iſland in the Soutb- Sea. They ſpot it fitting 
on a Cliff, by the Sea. ſide; that it was 16 Feet from Wing 10 
Wing extended; that the Spaniſh Inhabitants told them they 
were afraid of theſe Birds, leſt they ſhould prey upon their Chil- 
dren. And the beather he gave me (ſaith the Doctor) is 2 Feet 
4 Inches long; the Quill. part 5 Inches three Quarters long, and 
1 Inch and half about in the largeft Part. It weighed 3ar. 


277. and half, and is of a dark-brown Colour, Dr. SLoang 
in Philoſ. Tranſ. No 208. 
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ſo are they the moſt rare, being ſeldom ſeen, or 
only one, or a few in large Countries; enough to 
keep up the Species, but not to over-charge the 
Werd. „„ 

Thus the Balance of the Animal World, is, 
throughout all Ages, kept even; and by a curious 
Harmony, and juſt Proportion between the Increaſe 


of all Animals, and the Length of their Lives, the 


World is through all Ages well, but not over- 
ſtored : One Generation paſſeth away, and another 
Generation cometh ©, ſo equally in its room, to 
balance the Stock of the Terraqueous Globe in all 
Ages and Places, and among all Creatures, that it 
is an actual Demonſtration of our Saviour's Aſſer. 


tion, Matib. x. 29. that the moſt inconſiderable, 


common Creature, Even a Sparrow (two of which 


are ſold for a Farthing) doth not fall on the G wund 


without our beavenly Father. 
This 


To this Account, the Doctor (in a Letter to Mr. Ny, 


March 31, 1694, with other Papers of Mr. Ray's, in my 
Hands) adds the Teſtimony of Jos. AcosTa, /. 4. c. 7. and 
GARSILAS. de la Vega, who, I. 8. c. 19. faith, There art . 
ther Fowls called Cuntur, and by the Spaniards corruptly Con- 


dor. Many of theſe Fowls having been killed by the Spaniards, 


had their Proportion taken, and from End to End of their Wing 
meaſured 15 or 16 Feet Nature, to temper and allay their 
Fierceneſs, denied them the Talons which are given to the Eagle 
their Feet being tipped with Claws, like a Hen: However, thiir 
Beak is ſtrong enough to tear off the Hide, and rip up the Bou. 
of an Ox. Two of them will attempt a Cow or Bull, and dt. 
wour him: And it hath often happened, that one of them alt 
hath aſſaulted Boys of ten or twelve Years of Age, and edit. 
them. Their Colour is black and white, like a Magpie. II 


well there are but few of them; for if there were many, i} 


ould very much deſtroy the Cattle. They have on the fore Part 
of their Head, a Comb, not pointed like that of a Cock ; dit 
rather even, in the Form of a Razor. When they come to alight 
from the Air, they make ſuch a humming Noiſe with the flutter: 
ing if their Wings, as is enough to aftoniſh, or make a Man dea, 


Ecce. 4. 4 The 


11 ² »—— 


4 Ca 2 —— 2 ö 


CAP. X. of ANIMALS, 171 


This Providence of God is remarkable in every 
Species of living Creatures: But that eſpecial Ma- 
nagement of the Recruits and Decays of Mankind, 
ſo equally all the World over, deſerves our eſpe- 
cial Obſervation. In the Beginning of the World, 
and ſo after Noah's Flood, the Longevity of Men, 
as it was of abſolute Neceſſity to the more ſpeedy 


{tance of the Divine Providence in this Matter 9. 
And the ſame Providence appears in the following 
Ages, when the World was pretty well peopled, 
in reducing the common Age of Man then to 120 
Years (Gen. vi. 3.) in Proportion to the Occaſions 
of the World at that Time. And laſtly, when the 


World was fully peopled after the Flood (as it 
was in the Age of Moſes, and fo down to our pre- 


ſent 


4 The Divine Providence doth not only appear in the Lon- 
oxvity of Men immediately after the Creation and Flood, 
but alſo in their different Longevity at thoſe two Times: 
Immediately after the Creation, when the World was to 
be peopled by one Man, and one Woman, the Age of the 
greateſt Part of thoſe on Record, was goo Years and up- 
wards : But after the Flood, when there were three Perſons 
by whom. the World was to be peopled, none of thoſe Patri- 
archs, except Shem, arrived to the Age of 500; and only the 
three firſt of Shem's Line; viz. Arphaxad, Salah, and Eber, 
came near that Age; which was in the firlt Century after 
the Flood. But in the ſecond Century we do not find any 


the latter End of which Abraham was born) none, except 
Terab, arrived to 200 Years: By which Time the World was 
ſo well peopled (that Part of it, at leaſt, where Aöraban 
dwelt) that they had built Cities, and began to be cantoned 
into diſtint Nations and Societies, under their reſpective 
Kings ; fo that they were able to wage War, four Kings 
againſt five, Gen. xiv. Nay, if the Accounts of Anian, 
Beroſus, Manetho, and others, yea, Africanus, be to be 
credited, the World was ſo well peopled, even before the 

imes we ſpeak of, as to afford ſufficient Numbers for the 
great Kingdoms of ria, Egypt, Perfia, &c. But learned 


Men generally, with great Reaſon, reje& theſe as legendary 
Accounts. 


Peopling of the new World ; ſo is a ſpecial In- 


| reached the Age of 240. And in the third Century (about 
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ſent Time) the leſſening the common Age of Man 
to 70 or 80 Years © (the Age mentioned by Moe, 
"8 P/al. xc. 10. This, I fay) is manifeſtly an Appoint. 
ment of the ſame infinite LoRD that ruleth the 
World : For, by this Means, the peopled World 
is kept at a convenient Stay; neither too full, nor 
too empty. For if Men (the Generality of them, 
I mean) were to live now to Methuſclals Age of 
969 Years, or only to Abrabam's long after the 
Flood, of 175 Years, the World would be too 
much over-run; or if the Age of Man was limited 
to that of divers other Animals; to ten, twenty, 
or thirty Years only; the Decays then of Man- 
kind would be too faſt: But at the middle Rate 
mentioned, the Balance is nearly even, and Life 
and Death keep an equal Pace. Which Equality 
is ſo great and harmonious, and ſo manifeſt an In- 
ſtance of the divine Management, that I ſhall ſpend 
ſome Remarks upon it. ST 


Coma wo, r 


[t 

If the Reader hath a Mind to ſee a Computation of the In- 
creaſe of Mankind, in the three firſt Centuries after the Flood, 
he may find two different ones, of the moſt learned Archbiſhop 
ber, and Petavias ; together with a Refutation of the ſo ear- 
ly Beginning of the 4fjrian Monarchy; as alſo Reaſons for 


Placing Abraham near 1000 Years after the Flood, in our molt 
learned Biſhop STILLINGFLEET's Orig. Sacr. Book iii. Chap. 


S9. 
c That the common Age of Man hath been the ſame in 
all Ages ſince the World was peopled, is manifeſt from pro- 
phane, as well as ſacred Hiſtory. To paſs by others: Plato 
ved to the Age of 81, and was accounted an old Man. And 
thoſe which PLI x reckons up, J. 7: c. 48. as rare Examples of 
Jong Life, may, for the moſt Part, be matched by our modern 
Hiſtories ; eſpecially ſuch as P/iny himſelf gave Credit unto. 
Dr. PLoT hath given us divers Inſtances in his Hiſtory of 
Oxfordſhire, c. 2.4 3. and c. 8. f 54. and Hiſtory of S/, 
ferdfhire, c. 8. 91, Sc. Among others, one is of twelve 
Tenants of Mr. Biddulph's, that together made 1000 Years of 
Age. But the moſt conſiderable Examples of aged Perſons 
| | among 
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among us, is of old Parre of Shropſhire, who lived 152 Years 

Months, according to the learned Dr. Harvey's Account; 
and Henry Jenkins of Yorkſhire, who lived 169 Years, accord- 
ing to the Account of my learned and ingenious Friend 


Dr. Tancred Robinſon : Of both which, with others, ſee Low Ta. 


Abridg. Phileſ. Tranſ. V. 3. p. 306. The great Age of Parre 
of Shropſpire, minds me of an Obſervation of the Reverend 
Mr. Plaxton, that in his two Pariſhes of Xinardſey and Do- 
nington in Shropſhire, every ſixth Soul was ſixty Years of Age, 
or upwards. Phil. Tranſ. No 310. 5 

And if we ſtep farther North into Scotland, we ſhall find 
divers recorded for their great Age: Of which I ſhall preſent 
the Reader with only one modern Example of one Laurence, 
who married a Wife after he was 100 Years of Age, and 
would go out to Sea a Fiſhing in his little Boat, when he was 
140 Years old; and is lately dead of no other Diſtemper but 
mere old Age, faith Sir Ros. S1BBALD, Proar. Hiſt. Nat. Scot. 
5. 44: J. 3. P. 4. | 

As for Foreigners, the Examples would be endleſs ; and 
therefore that of Joh. Ozzele ſhall ſuffice, who was as famous 
for his Beard, as for being 115 Years of Age. He was but 
two Brabant Ells3 high; and his long grey Beard was one 
Ell long. His Picture and Account may be een in Ephem. 
Germ. J. 3. Ob.. 163. „ | 

As for the Story Roger Bacon tells, of one that lived goo 
Years by the Help of a certain Medicine, and many other 
ſuch Stories, I look upon them as fabulous. And no better 
is that of the Wandering Jew, named Job. Buttadæus, ſaid to 
have been preſent at our Saviour's Crucifixion; although very 
ſerious Stories are told of his being ſeen at Autrverp, and in 
France, about the middle of the laſt Century but one; and 
| before in Ann. 1542, converſed with by Paul of Eitſen, Biſhop 

of Sleſwick ; and before that, viz. in 1228, ſeen and converſed 
| with by an Armenian Archbiſpop's Gentleman ; and by others at 
other Times. - = 

If the Reader hath a Mind to ſee more Examples, he may 
meet with ſome of all Ages, in the learned HaczwiuL's Apol. 
?. 181. where he will alſo find that learned Author's Opinion 
| of the Cauſes of the Brevity and Length of human Life. 
The Brevity thereof he attributeth to a too tender Education, 
| fucking ſtrange Nurſes, too haſty, Marriages; but above all, 

to Luxury, high Sauces, ſtrong Liquors, &c. The Longæ- 
vity of the Ancients he aſcribes to Temperance in Meat and 
Drink, anointing the Body, the Uſe of Saffron and Honey, 


warm Cloaths, lefler Doors and Windows, leſs Phyſick, and 
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It appears from our beſt Accounts of theſe Mat. 
ters, that in our European Parts f, and I believe 

the ſame is throughout the World, that, I f 
there 1s a certain Rate and Proportion in the Pro- 
g Pagation of Mankind: Such a Number marry t, 
| ſo many are born, ſuch a Number die; in Propor. 
| | tion 


f The Proportions which Marriages bear to Births, and 
Births to Burials, in divers Parts of Europe, may be ſeen at 
an eaſy View in this TABLE. | | | 


1 Names of the Places. Marriages to] Births toBu- 
"| | Births: As] rials: 4 
10 England in General. to 4630112 to 
14 London. to 4 1 -toj't 


Hantſhire, from 1569, to 1658. | 


I 

1 
1 to 4 172 to 1 
Tiverton in Devon. 1560, to 1649. 1 to-3'7-jr'2bto x 
Cranbrook in Kent, 1560, to 1649. 1 to 3˙9 |1'6 to 1 
Aynbo in Northamptonſþ. for 118 Years 1 to 6 [16 to 
Leeds in Yorkſhire for 122 Years. 1 to 3'7 [1' 7to 1 
Harwood in Yorkfhire 57 Years. 1 to 3'4 |1'23to 1 
Upminſter in Efſex 100 Years. 1 to 4'6 [1'08to 1 
Frankfort on the Main in 1695. 1 to 3'7 Jr's to 1 
Old, middle, and lower Marck in 1698. 1 to 3˙7 |1'9 to 1 
4 l 
0 


Domin. of the K. of Pruſſia in 1698. to 3˙7 15 to 


Breſlaw in Sileſia from 1687, to 16911. [Irs to 
Paris in 1670, 1671, 1672. 1 to 4˙/ [i' to! 


Which Table I made from Major Graunt's Obſervations on 
the Bills of Mortality ; Mr. King's Obſervations in the firſt of 
Dr. Davenant's Eſſays ; and what I find put together by my 
ingenious Friend Mr. LowTrory, in his Abridgment, Vi. 
III. p. 668. and my own Regiſter of Upminſier. That from 
Aynho's Regiſter in Northamptonſhire, J had from the preſent 
Rector, the learned and ingenious Mr. Vase: And I was pro- 
miſed ſome Accounts from the North, and divers other Parts 
of this Kingdom; but have not yet receiv'd them: Only thoſe 
of Leeds and Harwood in Yorkſhire, from my curious and inge- 
nious Friend Mr. Thoresby. 
The preceding Table ſhews, that Marriages, one with ano- 
ther, do each of them produce about four Births ; not only in 
England, but in other Parts of Europe alſo. 
And by Mr. King's Eſtimate (the beſt Computations I ima 
gine of any, being derived from the beſt Accounts) ſuch 2 
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Country, or Pariſh. And as to Births, two Things 
are very conſiderable : One 1s the Proportion of 
Males and Females h, not in a wide Proportion, 
not an uncertain, accidental Number at all adven- 
tures, but nearly equal. Another Thing is, that a 
few more are born than appear to die, in any cer- 

tain 


the Marriage, Birth, Burial-Act, the Poll. Books, c. by his 
Eſtimate (I ſay) about 1 in 104 marry. For he judgeth the 
Number of the People in Eng/and to be about five Millions 
and a half; of which about 41,090 annually marry, As to 
what might be farther remarked concerning Marriages, in re- 
card of the Rites and Cuſtoms of ſeveral Nations, the Age 


| endleſs, and too much out of the Way to mention them: I 
ſhall only therefore, for the Reader's Diverſion, take Notice 


ter deſtit liberos tollere ? Utrum ſexagenarius factus, & ei Lex 
Papia fibulam impoſuit? LacTANT. Inſtit. I. x, c. 16. By which 
Lex Papia, Men were prohibited to marry after 60, and Wo- 
men after 50 Years of Age. „% leg ns. 

b Major Graunt (whoſe Concluſions ſeem to be we!l-ground- 
ed) and Mr. King, diſagree in the Proportions they aſſign to 
Males and Females. This latter makes in London, 10 Males to 
13 Females; in other Cities and Market-Towns, 8 to g; and 
in the Villages and Hamlets, 100 Males to 99 Females. But 
Major Graunt, both from the London, and Country Bills, faith, 
there are 14 Males to 13 Females: From whence he juſtly 
infers, That Chriſtian Religion, prohibiting Polygamy, is more 
agreeable to the Law of Nature than Mahumetiſm, and others 
that allow it, Chap. 8. 

This Proportion of 14 to 13, I imagine, is nearly juſt, it 
being agreeable to the Bills I have met with, as well as thoſe 


Pariſh-Regiſter, although the Burials of Males and Females 
were nearly equal, being 630 Males, and 623 Females, in all 
that Time; yet there were baptized 709 Males, and but 675 
Females, which is 13 Females to 13'7 Males. Which Ine- 
quality ſhews, not only, that one Man ought to have but 
one Wife; but alſo that every Woman may, without Poly- 
gamy, have an Husband, if ſhe doth not bar herſelf by the 
want of Virtue, by Denial, &c, Alſo this Surpluſage of 

| | Males 
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tion to the Number of Perſons in every Nation, 


to which divers Nations limited Marriages, &c. it would be 
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tain Place. Which is an admirable Proviſion {9 


the extraordinary Emergencies and Occaſions of 


the World; to ſupply unhealthſul Places, where 


Death out-runs Life; to make up the Ravages af 
great Plagues and Diſeaſes, and the Depredations 
of War, and the Seas; and to afford a ſufficient 
Number tor Colonies in the unpeopled Parts of the 
Earth. Or on the other Hand, we may ſay, that 


| ſometimes thoſe extraordinary Expences of Man- 


kind may be not only a juſt Puniſhment of the 
Sins of Men, but alſo a wiſe Means to keep the 


Balance of Mankind even; as one would be ready 
to conclude, by conſidering the Aſiatict, and other 


the more fertile Countries, where prodigious Mul. 
titudes are yearly ſwept away with great Plague, 


and ſometimes War; and yet thoſe Countries are ſo 


far from being waſted, that they remain full of 
People. | 5 


And 


Males is very uſeful for the Supplies of War, the Seas, and o- 
ther ſuch Expences of the Men above the Women. 


Tuhat this is a Work of the Divine Providence, and not 1 


Matter of Chance, is well made out by the very Laws of 


Chance, by a Perſon able to do it, the ingenious and learned 


Dr. Arbuthnot. He ſuppoſeth Thomas to lay againſt John, that 
for eighty-two Years running, more Males ſhall be born than 


Females; and giving all Allowances in the Computation to 


Thomas's Side, he makes the Odds againſt Thomas, that it doth 
not happen ſo, to be near five Millions of Millions, of Millions, 
of Millions to one; but for Ages of Ages (according to the 
World's Age) to be near an infinite Number to one againſt 
Tomas. Vide Phil. Tranſ. Ne 338. _ 

i The foregoing Table ſhews, that in England in gene- 
ral, fewer die than are. born, there being but one Death to 
1-22 Births. But in London more die than are born. So by 
Dr. Davenant's Table, the Cities likewiſe and Market-Towns 
bury 1 722 to one Birth. But in Paris they out- do London, 
their Deaths being 1 f to one Birth: The Reaſon of which! 
conceive is, becauſe their Houſes are more crowded than in 
London. But in the Villages of England, there are fewer die 
than are born, there being but 1 Death to 1 +22 Births. And 


yet Major Greunt, and Dr. Davenant, both obſerve, La 
| e 
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And now, upon the whole Matter, What is all 
tis but admirable and plain Management? What 
aan the maintaining, throughout all Ages and 
W Places, theſe Proportions of Mankind, and all other 
E Creatures ; this Harmony in the Generations of 
Mien be, but the Work of one that ruleth the 
World? Is it poſſible that every Species of Ani- 
mals ſhould ſo evenly be preſerved, proportionate 
do the Occaſions of the World? That they ſhould 
be ſo well balanced in all Ages and Places, without 
the Help of Almighty Wiſdom and Power? How 
W 1s it poſſible, by the bare Rules, and blind Acts of 
| Nature, that there ſhould be any tolerable Pro- 
portion; for Inſtance, between Males and Females, 
either of Mankind, or of any other Creature *; 
W cſpccially ſuch as are of a ferine, not of a dome- 
E ſtick Nature, and conſequently out of the Com- 
mand and Management of Man? How could Life 
and Death keep ſuch an even Pace through all the 
Animal World, if we ſhould take it for granted, 
that, according to the Scripture-Hiſtory , the 
| World had a Beginning (as who can deny it!“? 

or 


| there are more Breeders in London, and the Cities and Market- 
Towns, than are in the Country, notwithſtanding the London- 
Births are fewer than the Country ; the Reaſon of which ſee in 
GRraunT, Chap. 7. and DAVENANT, ai ſupra, p. 21. 

The laſt Remark I ſhall make from the foregoing Table, 


| the mean Account of the three Marcks, thoſe Places bid the 


Cranbrock, for Engliſh Towns. | | 
* Quid Inquar, quanta ratio in befliis ad perpetuam conſer- 
vatinem earum generis appareat? Nam primam aliæ Mares, 
alie Femine ſunt, quod perpetuitatis calid machinata natura 
. Cic. de Nat. Deor. I. 2. c. 1 . 
Altho' Ariſtotle held the Eternity of the World, yet he 
ſeems to have retracted that Opinion, or to have had a dif- 
ferent Opinion when he wrote 12 Metaphyſicks; for in his 
firlt 
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neis of the Places there mentioned. It the Year 1698 was 


faireſt for being moſt healthſul; and next to them Aynbo and / 
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or if we ſhould ſuppoſe the Deſtruction thereof 
by Noah's Flood: How is it poſſible, after the 
World was repleniſhed, that in a certain Number 
of Years, by the greater Increaſes and Doublings 
of each Species of Animals, that, I ſay, this Rate 
of Doubiing ® ſhould ceaſe ; or, that it ſhould be 
compenſated by ſome other Means : That the 
World - ſhould be as well, or better ſtocked than 
now it is, in 1656 Years (the Time between the 
Creation and the Flood; this) we will ſuppoſe may 
be done by the natural Method of each Species 
Doubling or Increaſe : But in double that Number 
of Years, or at this Diſtance from the Flood, of 
4000 Years, that the World ſhould not be over- 
ſtocked, can never be made out, without allowing 
an infinite Providence. . 
J con- 


firſt Book he affirms, that God is the Cauſe and Beginning of all 
Things; and in his Book de Mundo he ſaith, There is no Doubt, 
but God is the Maker and Conſerwator of all Things in the World. 
And the Stoichs Opinion is well known, who ſtrenuoufly con- 
tended, That the Contrivance and Beauty of the Heavens and 
Earth, and all Creatures, was owing to a wiſe, intelligent A- 
gent. Of which TuLLy gives a large Account in his ſecond 
Book De Nat. Deor. in the Perſon of Balbus. | 
m I have before in Note 8, obſerved, That the ordinary 
Rate of Doubling or Increaſe of Mankind is, that every 
Marriage, one with another, produces about four Births ; but 
| ſome have much exceeded that. Babo, Earl of Abenſperg, had 
thirty-two Sons and eight Daughters; and being invited to 
hunt with the Emperor Henry II. and bring but few Servants, 
brought only one Servant, and his thirty-two Sons. To theſe 
many others might be added; but one of the moſt remark: 
able Inſtances I have any where met with, is that of Mrs. Ho: 
wood, mentioned by Hakerwill, Cambden, and other Authors; 
but having now before me the Names, with ſome Remark 
(which I received from a pious neighbouring Deſcendant 1 
of the ſame Mrs. H:nyzo0d) I ſhall give a more 8 
jar Account than they. Mrs. Mary Honywood was Daugh 
ter, and one of the Co-heireſſes of Nobert Atraters, Big 
of Lenham in Kent. She was born in 1527, married in N. the 
Bruary 1543, at ſixteen Years of Age, to her only Husband 
Robert Honywaid, of Charing in Kent, Eſq; She died - s- 
2 Ine 
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I conclude then this Obſervation with the Pſal- 
milt's Words, P/al. civ. 29, 30. Thou bideſt thy 
Face, all Creatures are troubled; thou takeſt away 
their Breath, they die, and return to their Duſt. Thou 
ſendeſt forth thy Spirit, they are created; and thou 
reneweſt the Face of the Earth. | 


" "CHAP: it 
Of the Food of ANIMALS, 
HE preceding Reflection of the P/almift 


mindeth me of another Thing in common to 
Animals, that pertinently falleth next under Con- 


ſideration, which is, the Appointment of Foed, men- 


tioned in Verſe 27, 28. of the laſt cited P/alm civ. 
Theſe | Creatures] wait all upon thee, that thou mayeſ} 
give them their Meat in due Seaſon. That thou giveſt 


them, 


Ninety-third Vear of her Age, in May, 1620. She had ſixteen 


Children of her own Body, ſeven Sons and nine Daughters; 


of which one had no Iſſue; three died young, and the 


youngeſt was ſlain at Newport Battle, June 20, 1600. H 
Grand Children in the ſecond Generation, were one Hundre 
and fourteen; in the third, two Hundred and twenty-eight 3 
and nine in the fourth Generation. So that ſhe could fay the 
ſime that the Diftich doth, made of one of the Dalburg's Fa- 
mily of Bal: 025, N 

I 2 3 4 

Mater ait Nate, dic Nate, filia 7 


Ds | 
Ut moneat, Nate, plangere Filiolam. 
l 2 | 3 85 1 
Riſe up Daughter, and go to thy Daughter, for ber Daughter's 
| 3 


5 | 
Daughter hath a Daughter. 
Mrs. Herod was a very pious Woman, afflicted, in her 
8 


declining e, with Deſpair, in ſome meaſure; 5 
which ſome Divines once diſcourſing with her, ſhe in a Pal- 
hon ſaid, She was as certainly damned as this Glaſs is broken, 
(throwing a Venice Glaſs againſt the Ground, which ſhe had 


_ in her Hand.) But the Glaſs eſcaped breaking, as credible 
Witneſſes atteſted, | 


N 2 Paſtum 


180 Of the Prod | Book IV. 


them, they gather ; thou openeſt thy Hand, they are 
filled with Good, The ſame is again aſſerted in 


Pal. cxlv. 15, 16. The Eyes of all wait upon thee, 
and thou giveſt them their Meat in due Seaſon. Thy 
openeſs thy Hand, and ſattsfeſ the Deſire of every 
living Thing, 


What the P/almiſt here aſſerts, affords us a go. 


rious Scene of the Divine Providence and Manage 
ment. Which (as I have ſhewed it to concern it- 
ſelf in other leſſer Things; ſo) we may preſume 


doth exert itſelf particularly in ſo Grand an Aﬀair 


as that of Food, whereby the animal World ſub- 
fiſts: and this will be manifeſted, and the P/almiſ; 
Obſervations exemplified, from theſe ſix following 
Particulars, m— 
I. From the ſubſiſting and maintaining ſuch a 
large Number of Animals, throughout all Parts of 
the World. 85 . 
II. From the proportionate Quantity of Food 
to the Eaters. a 
III. From the Variety of Food ſuited to the Va- 
riety of Animals; or, the Delight which various 
Animals have in different Food. 
IV. From the peculiar Food which peculiar Places 
afford to the Creatures ſuited to thoſe Places. 

V. From the admirable and curious Apparatus 
made for the Gathering, Preparing, and Digeſtion 
of the Food. And, | 

VI. and Laſily, From the great Sagacity of all 
Animals, in finding out and providing their Food. 

I. It is a great Act of the Divine Power and 
Wiſdom, as well as Goodneſs, to provide Food for 
ſuch a World of Animals ®, as every wane bt 

ws els 

n Paſtum animantibus targe & copios? natura eum, qui euique 
aptus erat, comparavit. Cic. de Nat. Deor. I. 2. c. 47. 

Ille Deus ft, — ui per totum orbem armenta dimiſit, qui g. 


gibas "_ paſſim vagantibus pabulum præſtat. SENEC. de hy 
J. 4. c. 0. | : i 
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| {ſes the Terraqueous Globe; on the dry Land; and 
in the Sea and Waters; in the Torrid and Frozen 
Zones, as well as the Temperate. That the tempe-- 
rate Climates, or at leaſt the fertile Vallies, and rich 
and plentiful Regions of the Earth, ſhould afford 
Subliſtence to many Animals, may appear leſs won- 
derful perhaps: But that in all other the moſt like- 
ly Places for Supplies, ſufficient Food ſhould be af- 
torded to ſuch a prodigious Number, and fo great 
Variety of Beaſts, Birds, Fiſhes, and Inſects, is 
owing to that being, who hath as wiſely adapted 
their Bodies to their Place and Food, as well and 
carefully provided Food for their Subſiſtence there. 
But I ſhall leave this Conſideration, becauſe it 
will be illuſtrated under the following Points; and 
proceed, | 
of Food, in Proportion to the Eaters, In all Places 
there is generally enough; nay, ſuch a Sufficiency, 
as may be ſtiled a Plenty; but not ſuch a Super- 
fluity, as to waſte and corrupt, and thereby annoy 
the World, But that which 1s particularly re- 
markable here, is, that among the great Variety 
of Foods, the moſt uſeful is the moſt plentiful, moſt 
univerſal, eaſieſt propagated, and moſt patient of 
Weather, and other Injuries. As the herbaceous 
Faters (for Inſtance) are many, and devour much; 
ſo the dry-land Surface we find every where almoſt. 
naturally carpeted over with Graſs, and other agree- 
able wholſome Plants; propagating themſelves in a 
manner every where, and ſcarcely deſtroyable by the 
Weather, the Plough, or any Art. So likewile for 
Grain, eſpecially ſuch as is moſt uſeful, how eaſily 
15 it cultivated, and what a large Increaſe doth it 
produce? Pliny's Example of Wheat b, is a ſuffici- 
3 5 ent 
o Tritico nibil et fertilius : hoc ei natura tribuit, quoniam 
% maxime alat hominem; utpote cm e modin, fi fit aptum 
Ng folum 
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ent Inſtance in this Matter; which (as that curious 

Heathen obſerves) being principally uſeful to the 
Support of Man, is eaſily propagated, and in great 
Plenty : And an happy Faculty that is of it, that 
it can bear either Extreams of Heat or Cold, ſo 
as ſcarce to refuſe any Clime. 

III. Another wiſe Proviſion the Creator hath 
made relating to the Food of Animals, is, that ya- 
rious Animals delight in various Food ©; ſome in 
Graſs and Herbs; ſome in Grain and Seeds; ſome 
in Fleſh ; ſome in Inſects; ſome in this d, ſome in 
that; ſome more delicate and nice; ſome voracious 
and catching at any thing. If all delighted in, or 
ſubſiſted only with one Sort of Food, there would 
not be ſufficient for all; but every Variety chuſing 
various Food, and perhaps abhorring that which 
others like, is a great and wiſe Means that every 
Kind hath enough, and oftentimes ſomewhat to 
ſpare. 3 

It deſerves to be reckoned as an Act of the di- 


vine Appointment, that what is wholeſome Food 
to 


Selum—— 150 modij reddantur. Mifit D. Auguſto prourat 
e uno grano (vix credibile dictu) 400 paucis minis germind, 
 Miſit & Neroni ſimiliter 340 flipulas ex uno grano. PLIx. Nat. 
Hiſt. l. 18. c. 10.1 
c Sed illa quanta benignitas Nature, quod tam multa ad vi. 
ſcendum, tam varia, tam jucunda gignit; neque ea uno tempore 
anni, ut ſemper & novitate delectemur & copia. Cic. de Nat. 
Deor. 1. 2. e. 53. 5 
d dev ammerdam obſerves of the Ephemeron-Worms, that 
their Food is Clay, and that they make their Cells of the 
ſame. Upon which Occaſion he faith of Moths, that eit 
Wool and Fur, There are two Things very conſiderable, 1. That 
the Cells they make to themſelves, wherein they Jive, and with 
which (as their Houſe, Tortoiſe-like) they move from Place to 
Place, they make of the Matter next at hand. 2. That they fees 
alſo on the ſame: therefore when you find their Cells, or rather 
Coats or Caſes, to be made of yellow, green, blue, or black Clath, 
you will alſo find their Dung of the ſame Colour. SW AM. Ephem. 
vita, publiſhed by Dr. Ty/on, Chap. 3. 275 
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to one, is nauſeous, and as a Poiſon to another; 
what is a ſweet and delicate Smell and Taſte to 
one, is fœtid and loathſome to another: By which 
Means all the Proviſions the Globe affords, are well 
diſpoſed of. Not only every Creature is well pro- 
vided for, but a due Conſumption is made of thoſe 
Things that otherwiſe would encumber the World, 
lie in the Way, corrupt, rot, ſtink, and annoy, in- 
ſtead of cheriſhing and refreſhing ir. For our moſt 
uſeful Plants, Grain, and Fruits, would mould and 
rot ; thoſe Beaſts, Fowls, and Fiſhes, which are 
reckoned among the greateſt Dainties, would turn - 
| to Carrion, and poiſon us: Nay, thoſe Animals 
which are become Carrion, and many other Things 
that are noiſome, both on the dry- Land, and in 
the Waters, would be great Annoyances, and breed 
Diſeaſes, was it not for the Proviſion which the in- 
finite Orderer of the World hath made, by cauſing 
theſe Things to be ſweet, pleaſant, and wholſome 
Food to ſome Creature or other, in the Place where 
thoſe Things fall : To Dogs, Ravens, and other 
voracious Animals, for Inſtance, on the Earth ; 
and to rapacious Fiſhes, and other Creatures in- 
habiting the Waters. 
Thus is the World, in ſome meaſure, kept ſweet 
and clean, and at the ſame Time, divers Species of 
Animals ſupplied with convenient Food. Which 
| Providence of Gop, particularly in the Supplies 
afforded the Ravens, is divers times taken Notice 
of in the Scriptures*® ; but whether for the Rea- 
ſons now hinted, or any other ſpecial Reaſons, I 
thall not enquire. Thus our Saviour, Luke xii. 24. 
Conſider the Ravens; for they neither ſow nor reap, 
which neither have Siorc-houſe, nor Barn, and God 


| feedeth 


* Jobxxxviii, 41, Pſal. exlvii. g. 
N 4 ARISTOT, 


1 „err 


feedeth them. It is a manifeſt Argument of the Di- 


with Food and Neceſſaries, that the Ravens, ac. 


them their Neſts as ſoon as they can fly, and 
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vine Care and Providence, in ſupplying the World 


counted as unclean, and little regarded by Man, 
deſtitute of Stores, and that live by Accidents, by 
what falleth here and there; that ſuch a Bird, I 
ſay, ſhould be provided with ſufficient Food; 
eſpecially if that be true which Ariſtotle f, Plinys, 
and #11an h report, of their unnatural Affection 
and Cruelty to their Young ; “ That they expe 


then drive them out of the Country.” 

Thus having conſidered the wiſe Appointment 
of the Creator, in ſuiting the Variety of Food to 
Variety of Animals, let us in the 

IV. Place, Take a View of the particular Food, 
which particular Places afford to the Creatures in- 
habiting therein, 1 

It hath been already obſerved '*, That every 
Place on the Surface of the Terraqueous Globe, is 1 
ſtocked with proper Animals, whoſe Organs of 
Life and Action are curiouſly adapted to each re- 
ſpective Place. Now it is an admirable Act of be , 
Divine Providence, That every Place affords a 
proper Food to all the living Creatures therein, 
All the various Regions of the World, the diffe- 


rent Climates *, the various Soils, the Seas, the E ti 


Waters, He 


f ARISTOr. I. 9. c. 31. Hit. Animal. | 

s Pliny affirms this of the Crow as well as Raven: Catirs Fs 
omnes [i. e. Cornices] 2x eodem genere pellunt nidis pullus, a- 
polare cogunt, ficut & Corvi, qui=——robuſtos ſuos fetus fugant 
{ongias. Nat. Hill. I. 10. c. 12. 5 
h Var. Hiſt. 

i Chap. . 

k Admiranda Nature Diſpenſatio eſt, ut aliter, alioque m1, 
tempore, & induſtrid colatur terra ſeptentrionalis, aliter Abi. 
opia, fr. Juoad Aquilonares, hoc certum eft, in A 1 4 
eus 
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Waters, nay our very Putrefactions, and moſt naſty 
Places about the Globe, as they are inhabited by 
ſome or other Animal, ſo they produce ſome pro- 
er Food or other, affording a comfortable Sub- 
iſtence to the Creatures living there, I might, 
{or Inſtances | of this, bring the great Variety of 
Herbs, Fruits and Grains on the Earth, the large 
Swarms of Inſects in the Air, with every other 


Food of the Creatures reſiding in the Earth, or 
lying in the Air: But I fhall ſtop at the Malers, 
becauſe the P/almiſt, in the fore-cited civth P/alm, 
[peaks with relation to the eſpecial Proviſion for 


that many Land-Animals have their chief Mainte- 
nance from thence, 


Now 


V-Rronnthorum, parte objectd Meridionali plage, Hordeum ſpa- 
tis 36 Dierum a ſemine projefto Mmaturum colligi, Hoc eſt, a fine 
Juuii ujque Medium Auguſti, aliguando celerius. Ea namgue 
maturitas ex ſoli natura, aeriſque clementia, ac humore lapil- 


ariſe habent. OL. Mac. Hiſt. I. 15. c. 8. Prata & paſcua 
banid luxuriant graminum ubertate ac diverſitate, ut neceſſum 
fit inde arcere jumenta, ne nimio herbarum eſu crepent, Ic. Id. 
ib. 1. 19. c. 36. 15 | 

| Among the many noble Contrivances for Food, I cannot 
but attribute that univerſal Aliment, Bread, to the Revela- 


vator of Mankind; not only becauſe it is a Food uſed in 
all, or moſt Parts of the World; but eſpecially becauſe it is 
of incomparable Uſe in the great Work of Digeſtion, great- 
ly afhiting the Ferment, or whatever cauſes the Digeſtion of 
the Stomach. Of which take this Example from the noble 


would work on Bodies more compact than many hard Mine- 
* rals, nay even on Glaſs itſelf, and do many Things that 
„Agua fortis could not do. Yet by no means was this ſo 
corroſive a Liquor as Agua: fortis, or as the other acid Men- 
© firuum.” See the ingenious and learned Dr. Harkis's 


Lex. Tech Verbo Menſtruum, where the Way of preparing it may 
be met with, 


P/al. 


the Inhabitants of the Waters; and alſo by reaſon 


l;rum fivente radices, Soleque torrente, necefſario provenit, ut 
ita naſcatur, ac maturetur, tale/que ſpice ſex ordines in numero 


tion, or at leaſt the Inſpiration of the Creator and Conſer- 


Mr. Baye.“ He extracted a Menſtruum from Bread alone, that 
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Now one would think, that the Waters were ; 
very unlikely Element to produce Food for ſo great 
a Number of Creatures, as have their Subſiſtence 
from thence. But yet how rich a Promptuary i, 


it, not only to large Multitudes of Fiſhes, but all 


to many amphibious Quadrupeds, Inſects, Reptiles, 
and Birds! From the largeſt Leviathan, which the 


Pſalmiſt ſaith w playeth in the Seas, to the ſmall. 


eſt Mites in the Lakes and Ponds, all are plentiful- 
ly provided for; as is manifeſt from the Fatneſs of 
their Bodies, and the Gaiety of their Aſpect and 
Actions. ; 
And the Proviſion which the Creator hath made 
for this Service in the Waters, is very obſervable; 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, par- 


_ ticularly of many of the Inſect-Kind, not only of 
ſuch as are peculiar to the Waters, but alſo of ma. 


ny appertaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight to be 
about them, and by that Means become a Prey, 
and plentiful Food to the Inhabitants of the Wa- 
ters. And beſides theſe, what prodigious Shoals 
do we find of minute Animals, even ſometimes 


diſcolouring the Waters *! Of theſe (not only in 


the Water, but in the Air and on Land) I have 


always thought there was ſome more than ordi- 
nary 


m Pad. civ. 26. | 

n The Inſects that for the moſt Part diſcolour the Waters, 
are the ſmall Inſects of the Sbrimp-xind, called by Swan. 
merdam, Pulex aquaticus arboreſcens. Theſe I have often 


ſeen ſo numerous in ſtagnating Waters in the Summer 


Months, that they have changed the Colour of the Waters 
to a pale or deep Red, ſometimes a Yellow, according to 
the Colour they were of. Of this Swammerdam hath a pret- 
ty Story told him by Dr. Florence Schayl; viz. Se aliguan? 
Studiis intenturm, magno quodam & horrifico rumore fuiſſe i 
batum, & fimul ad cauſam ejus inguirindam excitatum K 
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nary Uſe intended by the All-wiſe Creator. And 
having bent many of my Obſervations that Way, I 
have evidently found it accordingly to be. For be 
they never ſo number leſs or minute, thoſe Animals 
ſerve for Food to ſome Creatures or other, Even 
thoſe Animalcules in the Waters, ciſcoverable only 
with good Microſcopes, are a Repaſt to others 
there, as I have often, with no leſs Admiration 
than Pleaſure, ſeen o. 


But 


rim ſe vix eum in finem ſurrexiſſe, cim Ancilla ejus pæne ex- 
animis adcurreret, & multo cum ſingultu referret, omnem Lug- 


duni [Batavorum] aguam e mutatam in ſanguinem. The 


Cauſe of which, upon Examination, he found to be only 


from the numerous Swarms of thoſe Pulices. Vide Sw Au. 


Hiſt. Inſect. p. 70. 


The Cauſe of this great Concourſe and Appearance of 


thoſe little Inſects, I have frequently obſerved to be to per- 
form their Coit; which is commonly about the latter End 
of May, and in June. At that Time they are very venereous, 
frisking, and catching at one another; and many of them con- 
joined Tail to Tail, with their Bellies inclined one towards a- 
nother. | | | | 
At this Time alſo they change their Skin or Slough ; which 


J conceive their rubbing againſt one another mightily promo- 


teth. And what if at this Time they change their Quarters ! 
See Buck vin. Chap. 4. Note.. = 


Theſe ſmall Inſects, as they are very numerous, ſo are Food 


to many Water Animals. I have ſeen not only Ducks ſhovel _ 


them up as they ſwim along the Waters, but divers Inſects alſo 


devour them, particularly ſome of the middle ſized Squil/z agua- 


ice, which are very voracious Inſects. . 


9 Beſides the Pulices laſt mentioned, there are in the Waters 


other Animalcules very numerous, which are ſcarce viſible with- 
cut a Microſcope. In May, and the Summer Months, the 


green Scum on the Top of ſtagnating Waters, is nothing elſe 
but prodigious Numbers of theſe Animalcules: So is likewiſe 


the green Colour in them, when all the Water ſeems green. 


Which Animalcules, in all Probability, ſerve for Food to the 


Pulices Aguatici, and other the minuter Animals of the Wa- 


ters. Of which I gave a pregnant Inſtance in one of the Nym- 
pbæ of Gnats, to my Friend the late admirable Mr. Ray, which 


he was pleaſed to publiſh in the laſt Edition of his J/:/Jom of 


Cd in the Creation, p. 430. 
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But now the uſual Objection is, that Neceſſity 
maketh Uſc*. Animals muſt be fed, and they 
make ule of what they find: In the deſolate Regi. 
ons, and in the Waters, for Inſtance, they feed upen 
what they can come at; but, when in greater Plenty, 
they pick and chuſe. 


But this Objection hath been already in ſome 
Meaſure anſwered by what hath been ſaid; which 


plainly 


P Nil a9 quoniam natum'ſt inCorpore, ut uti 
Pofſemas, ſed quod natum'ft, id procreat uſum. 

And afterwards, 15 . 

Propterea capitur Cibus, ut ſuffulciat artus, 
Et recreet wireis interdatus, atque patentem 
Per membra at venas ut amorem obturet edendi. 


And after the ſame manner he diſcourſeth of Thirſt, and di- 


vers other Things. Vid. Luck ET. J. 4. v. 831, Ec. 
Againſt this Opinion of the Epicureans, Galen ingeniouſly 
argues in his Diſcourſe about the Hand. Nox enim Manus ipſæ 
(faith he) hominem artes docuerunt, ſed Ratio. Manus auten 
Lyra mufican 
non docuit, ſed eff ipſius artifex per eam, qua præditus eſt, Ri- 
tionem: agere autem non poteſt ex arte abſque organis, ita & una 
quelibet auima facultates guaſdam a ſud ipfius ſubſtantia obti- 
net — Aud autem corporis particulæ animam non impellunt, 


an iſeſtè vide licet, ſi animalia recens nata corſideres, 


gue quidem pril agere conantur, quam perfetas habeant parti- 
eulas. Ego namque Bovis vitulum cornibus petere conantem ſæpe- 
numero vidi, antepuam ei nata eſſent cornua; & pullum Equi cal- 
citrantem, &c. Omne enim anima] ſue ipſius Anime faculla. 


tes, ac in quos uſus partes ſue polleant maximè, nullo doctore, 


preſentit. — Qud igitur ratione dici poteſt, animalia partiun 
4ſus d partibus duceri, cim & antequam illas habeant, hat c1g- 
noſcere videantur ? Si igitur OQva tria acceferis, unum Aquile, 
alterum Anatis, reliquum Serpentis, & -calyre modico foverts, a. 
nimaliaque excluſeris; illa quidem alis polare conantia, antt- 
quam volare poſſins ; hoc gutem repolvi viaebis, & ſerpere affe. 
dans, guanmuis molle adhuc & invalidum fuerit. Et fi, dun 
perfocta erunt, in und eademgque domo nutriveris, deinde ad licum 
ſubdialem ducta emiſeris, Aquila quidem ad ſublime; Anas aulen 
in paludem ; — Serpens ver ſub terra irrepet —— Animalia gui: 


dem mihi videntur Natura magis quam Ratione artem aliguan 


Cre artificioſa] exercere : Apes fingere alvealas, &c. Gar 
LEN de uſu Part. I. c. 3. Pg 4p 
| ia 


NR. 


* 


plainly argues Deſign, and a ſuperintending Wil- 
dom, Power and Providence in this ſpecial Buſineſs 
of Food. Particularly the different Delight of di- 
vers Animals in different Food; ſo that what is 
nauſeous to one, ſhould be Dainties to another, 


Food is not a Matter of mere Chance, but entail- 
ed to the very Conſtitution and Nature of Ani- 
mals; that they chule this, and refuſe that, not 
by Accident, or Neceſſity, but becauſe the one is 
a proper Food, agreeable to their Conſtitution, and 
E {appointed by the infinite Contriver of their Bo- 
dies; and the other is diſagreeable and injurious to 
them. | | 


and the Wiſdom and Deſign of the great Creator 
will demonſtratively appear, if we take a Survey, 


| all Animals, made for the Gathering, Preparing, 


Entrance to the utmoſt Exit of the Food, we find 
every thing contrived , made and diſpoſed with 


ed to the Place the Animal liveth in, and the Food 
it is to be nouriſhed with. 

Letus begin with the Mouth. And this we find 
to the Uſe of ſuch a Part; neatly ſized and ſhaped 


ceiving Food, for the Formation of Speech, 


1 Alia dentibus prædantur, alia unguibus, alia roftri adun- 


rant. Nec minor wvarietas in pedum miniſterio, ut rapiant, di- 


Hirabant, teneant, premant, pendeant, tellurem ſcabere non ceſ- 
ent. PLIN, Nat. Hiſt. 1. 10. c. 71. 
ak Be- 
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' a manifeſt Argument, that the Allotment of 


But all this Objection will be found frivolous, 


V. Of the admirable and curious Apparatus in ; 


and Digeſtion of their Food. From the very firſt 
the utmoſt Dexterity of Art, and curiouſly adapt- 


in every Species of Animals, nicely conformable 


lor the catching of Prey, for the gathering or re- 


and 


citate carpunt, alia latitudine [ejuſdem] ruant, alia acumine 
excavant, alia ſugunt, alia lambunt, jorbent, mandunt, vo- 


—— 


RS 
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and every other ſuch like Uſe *. In ſome Cre. 


tures it is wide and large, in ſome little and nar. 
row; in ſome with a deep Inciſure up into the 
Head 5, for the better catching and holding of 
Prey, and more eaſy Comminution of hard, large 
and troubleſome Food ; in others with a much 
ſhorter Inciſure, for the gathering and holding of 

herbaceous Food. 
In Inſe#ts it is very notable. In ſome forcipa- 
ted, to catch hold and tear their Prey * In ſome 
acu- 


r Becauſe it would be tedious to reckon up the Bones, Glands, 
Muſcles, and other Parts belonging to the Mouth, it ſhall 
ſuflice to obſerve, that, for the various Services of Man's Mouth, 


beſides the Muſcles in common with other Parts, there are 


five Pair, and one ſingle one proper to the Lips only, as Dr. 
Gibſon reckons them : But my moſt diligent and curious Friend 
the late Mr. Coroper, diſcovered a fixth Pair. And accordingly 
Dr. D AKE reckons fix Pair, and one ſingle one proper to the 


Lips, J. 3. c. 13. : 
5 GALEN deſerves to be here conſulted, who excellently at- 


gues againſt the caſual Concourſe of the Atoms of Epicarus and 
Aſclepiades, from the provident and wiſe Formation of the 
| Mouths of Animals, and their 'Teeth anſwerable thereto. In 
Man, his Mouth without a deep Inciſure, with only one canine 
Tooth on a Side, and flat Nails, becauſe, ſaith he, Hic Natura 
ceriò ſciebat, ſe animal manſuetum ac civile eſſingere, cui robur 
& wires efſent ex ſapientia, non ex corporis fortitudine, But 
for Lions, Wolves and Dogs, and all ſuch as are called Kap 
Dres (or having ſharp, ſerrated Teeth) their Mouths are 
large, and deep cut; Teeth ſtrong and ſharp, and their Nail 
ſharp, large, ſtrong and round, accommodated to holding and 
tearing. Vid. GAL EN de U. Part. l. 11. c. 9. 


t Among Inſects, the Sgaillæ aguatice, as they are very 


rapacious, ſo are accordingly provided for it: Particularly 
the Squi/la aquatica maxima recurva (as J call it) who hath 
ſomewhat terrible in its very Aſpect, and in its Poſture in 
the Water, eſpecially its Mouth, which is armed with long, 
. ſharp Hooks, with which it boldly and greedily catcheth 
'any thing in the Waters, even one's Fingers. When they 


have ſeized their Prey, they will ſo tenaciouſly hold it with 


their forcipated Mouth, that they will not part therewith 
| | | | even 
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Ceuleated, to pierce and wound Animals u, and 
E {ck their Blood. And in others ſtrongly rigged 


Food, to carry Burdens ", to perforate the Earth, 
yea the hardeſt Wood, yea, even Stones themſelves, 


for 


even when they are taken out of the Waters, and jumbled a- 
bout in one's Hand. I have admired at their peculiar Way of 
taking in their Food; which is done by piercing their Prey 
with their Forcipes (which are hollow) and ſucking the Juice 
thereof through them. 1 

The Sguilla here mentioned, is the firſt and ſecond in 
MourFeT's Theat. Inſect. l. 2. c. 37. 

u For an Inſtance of Inſects endued with a Spear, I ſhall, 
for its Peculiarity, pitch upon one of the ſmalleſt, if not the 
very {malleſt, of all the Gnat⸗ kind, which I call, Culex minimus 


nigricans maculatus ſanguiſuga. Among us in Efſex, they are 


| of an Inch, or ſomewhat more, long, with ſhort Antenne, 
plain in-the Female, in the Male feather'd, ſomewhat like a 
Bottle-bruſh, It is ſpotted with blackiſh Spots, eſpecially on 
the Wings, which extend a little beyond the Body. It comes 
from a little ſlender Eel-like Worm, of a dirty white Colour, 
ſwimming in ſtagnating Waters by a wrigling Motion; as in 
Fig. 5. 15 
a ſpotted, lender, rough Belly. Vid. Fig. 6. It lies quietly on 
the Top of the Water, now and then gently wagging itſelf 
this way and that. 8 

Theſe Grats are greedy Blood-ſuckers, and very troubleſome, 
where numerous; as they are in ſome Places near the Thames, 
particularly in the Breach-Waters, that have lately befallen near 
us, in the Pariſh of Dagenham; where I found them ſo vexati- 
ous, that I was glad to get out of thoſe Marſhes. Yea, I have 
ſeen Horſes ſo ſtung with them, that they have had Drops of 
rpg all over their Bodies, where they were wounded by 
them. 
_ | have given a Figure (in Fig. 7.) and more particular De- 
icription of the Gzats, becauſe, although it be common, it 8 
no where taken Notice of by any Author I know, except 


Miages, c. 13. . 82. N 


Hornets and Waſps have ſtrong Jaws, toothed, where with 
they can dig into Fruits, for their Food; as alſo gnaw and 
icrape Wood, whole Mouthfuls of which they carry away to 
me their Combs. Vide infr. Chap. 13. Note ©. 


Mon- 


with Jaws and Teeth, to gnaw and ſcrape out their 


called Nidiots (by MourreT, Midges.) It is about one tenth 


Its Aurelia is ſmall, with a black Head, little ſhort Horns, 


OVFFET, who, I ſuppoſe, means theſe Gzats, which he calls 


tearing; to others it is no leſs ſerviceable to their 


Slenderneſs is very uſeful to ſome, to ſearch and 


in the Benedictines-Abley at Caen in Normandy, fo eaten with 


= — 
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for Houſes * to themſelves, and Neſts for their 
Young. 5 5 

And laſtly, in Birds it is no leſs remarkable, In 
the firſt Place, it is neatly ſhaped for piercing the 
Air, and making Way for the Body thro? the airy 
Regions. In the next Place, it is hard and horny, 
which is a good Supplement for the want of Tecth, 
and cauſeth the Bill to have the Uſe and Service ot 
the Hand. I's hooked Form is of great Uſe to 
the rapacious Kind ?, in catching and holding 
their Prey, and in the Comminution thereof by 


Climbing, as well as neat and nice Comminution 
of their Food 2. Its extraordinary Length and 


grope for their Food in mooriſh Places ; as 
its Length and Breadth is to others, to hunt and 
: TOY ſearch 


* Monſieur de Ia Voye tells of an ancient Wall of Free. Stone 


Worms, tnat one may run ones Hand into moſt of the Cavi- def 
ties: That theſe Worms are {mall and black, lodging in a grey- Halt 
iſh Shell; that they have large flattiſh Heads, a large Mouth, TR 
with four black Jaws, &c. Phil. Trauſ. No 18. Bui 
Pro tis [Labris] cornea & acuta Volucribus Raſtra. Eaden 
rapto viventihus adunca: collefo, recta: herbas ruentibus li. Per 
mumgue lata, ut Suum generi. Fumentis vice manils ad colliget- "8 
da pabula: ora apertiora laniatu viventibus. PLN. Nat. Hilt Wu 
C | | | and 
* Parrots have their Bills nicely adapted to theſe Services, q 
being hooked, for climbing and reaching what they have Oc- wit! 

_ caſion for; and the lower Jaw being compleatly fitted to the | oper 
Hooks of the upper, they can as minutely break their Food, nels 
as other Animals do with their Teeth. PEE ſign 
2 » Thus in Woodcocks, Snipes, &c. who hunt for Worms ce 
in mooriſh Ground, and, as Mr. Willoughby faith, live alſo ſide. 
on the fatty unctuous Humour they ſuck out of the Earth. from 
So alſo the Bills of Curlecus, and many other Sea-Fow|, att Naty 
very long, to enable them to hunt for the Worms, Cc. in it pu 
the Sands on the Sea-ſhore, which they frequent. 2 

| | ut 67 
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farch in muddy Places d: And the contrary 
Form, namely, a thick, ſhort, and ſharp-edged 
W Bill, is as uſeful to other Birds, who have occaſion 
to huſk and flay the Grains they ſwallow, But it 
EW would be endleſs, and tedious, to reckon up all 
W ec various Shapes, and commodious Mechaniſm 
of all; the Sharpneſs and Strength of thoſe who 
have occaſion to perforate Wood and Shells ©*; 
E the Slenderneſs and Neatneſs of ſuch as pick up 
W {mall Inſects; the Croſs-Form of ſuch as break up 
W Fruits 94; the compreſſed Form of others © ©, 
with many other curious and artificial Forms, all 
W ſuited to the Way of Living, and peculiar Occa- 
E ſons of the ſeveral Species of Birds. Thus much 
W for the Mouth. _ 5 
Let us next take a ſhort View of the Teeth f f. 
45 In 


bb Dacks, Geeſe, and divers others, have ſuch long broad 
Bills, to quaffer and hunt in Water and Mud ; to which we 
may reckon the uncouth Bill of the Spooz-B// : But that which 
deſerves particular Obſervation in the Birds named in theſe twa 
laſt Notes is, the Nerves going to the End of their Bills, ena- 
bling them to diſcover their Food out of Sight; of which ſee 
Buck vii. Chap. 2. Note e. | — 
©c The Picus Viridis, or Green Woodſpite, and all the Wood- 
Peckers, have Bills curiouſly made for digging Wood, ſtrong, 
| hard, and ſharp. A neat Ridge runs along the Top of the green 
Mood. Pecker's Bill, as if an Artiſt had deſigned it for Strength 
and Neatneſs, RES. 
| 44 The Loxia, or Croſ5-Bill, whoſe Bill is thick and ſtrong, 
| with the Tips eroſſing one another; with great Readineſs breaks 
open Fir-cones, Apples, and other Fruit, to come at their Ker- 
nels, which are its Food; as if the crofling of the Bill was de- 
ſigned for this Service. | DET 
** The Sea- Pie hath a long, ſharp, narrow Bill, compreſſed 
lide-ways, and every way ſo well adapted to the raiſing Limpets 
| from the Rocks (which are its chief, if not only Food) that 
Nature (or rather the Author of Nature) ſeems to have framed 
It purely for that Uſe. | | 
'" Thoſe Animals which have Teeth on both Faws, have 
bal one Stomach ; But moſt of thoſe which have mo upper Teeth, 
none at all, have three Stomachs; as in Beaſts, the Paunch, 
the 
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In which their peculiar Hardneſs 88 is remarka. 
ble, their Growth hh alſo, their firm Inſertion 
and Bandage in the Gums and Jaws, and their ya. 
rious Shape and Strength, ſuited to their various 
Occaſions and Uſe ii; the foremoſt weak and 
fartheſt trom the Center, as being only Preparers 
to the reſt ; the others being to grind and mince, 
are accordingly made ſtronger, and placed nearer 

the 


the Read, and the Fuck; and in all granivorons Birds, the Crop, 
the Echinus, and the Gizard. For as chewing is to an eaſy Di. 
ge/tion, ſo is fwallowing whale to that which is more laboriny, 
Dr. GxEw's Coſmol. Sacr. c. 5. S 24. 

88 J. Peyer ſaith, the Teeth are made of convolved Skins 
hardened ; and if we view the Grinders of Deer, Horſes, Sheep, 
Sc. we ſhall find great Reaſon to be of his Mind. His Obfer. 
vations are, Mirum autem eos (i. e. Dentes) cum primim 8 jul; 
culis imbricatim convolutis & muco viſcido conſtarent, in tantan 
dirigeſcere ſoliditatem, gue Ma cuncta ſuperet. dem fit etian 
in Officulis Ceraſorum, c. eparatione fas, per nen. 
Sranas conditur Magna locellis, quos formant lamiuæ tenues, at 
duriuſculæ, ad Dentis figuram anted divinitas compoſite. |, 

 Peyer Merycol. I. 2. c. 8. 


1 
= 
1 
ht. Ou; autem (i. e. Dentes) renaſcuntur, ninimè eredinii . 
ſunt a facultate aliqua plaſtics Brutorum denud formari, ſed la 
tentes tantummodo in conſpectum producuntur augmento nolis tt t 
effluente ſucco. Id. Ibid. - 2 
un From theſe, and other like Conſiderations of the J 
Teeth, Galen infers, that they muſt needs be the Work of h 
ſome wiſe, provident Being; not Chance, nor a fortuitou: 
Concourſe of Atoms. For the Confirmation of which he 2 
puts the Caſe, That ſuppoſe the Order of the Teeth ſhould ai 
have been inverted, the Grinders ſet in the room of the Ii. m 
2 Ce. (which might as well have been, had not the $] 
Teeth been placed by a wiſe Agent) in this Caſe, What Ul or 
would the Teeth have been of? What Confuſion by ſuch: th 
flight Error in their Diſpoſal only? Upon which he argues th 
At fi guis choream hominum 32 (the Number of the Teeti) Wi 
ordine diſpoſuit, eum ut hominem induſtrium laudaremus : cin 
werd Dentium choream Natura tam belle exornarit, nonne ipſen Pr 
 guogue laudabimus? And then he goes on with the At- be 
gument, from the Sockets of the Teeth, and their nice f. W 
ting in them, which being no leſs accurately done, ther er 


what is done by a Carpenter, or Stone - Cutter, in oy 
OE eno 
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the Center of Motion and Strength. Likewiſe 
their various Form kk, in various Animals, is con- 
ſiderable, being all curiouſly adapted to the pecu- 
liar Food li, and all Occaſions of the ſeveral Species 
of Animals am. And laſtly, the temporary De- 
fect of them an, is no leſs obſervable in Children, 
| on and 


Tenon into a Mortice, doth as well infer the Art and Act of 
the wiſe Maker of Animal Bodies, as the other doth the Act and 
Art of Man. And ſo he goes on with other Arguments to the 
ſame Effect. GaLEN de U/. Part. l. 11. c. 8. 

xk A curious Account of this may be found in an Extract 
ef a Letter concerning the Teeth of divers Animals. Printed at 
Paris, in M. Vauoxiox's Compleat Body of Chirurg. Oper. 


ap. . - 

nA? 11 hath been taken Notice of, that various Animals de- 
light in various Food; ſo it conſtantly falls out, that their 
Teeth are accordingly fitted to their Food; the Rapacious to 
catching, holding and tearing their Prey; the Herbaceous to 
Gathering and Comminution of Vegetables: And ſuch as have 
no Teeth, as Birds, their Bill, Craw, and Gizard, are aſſi- 
ed with Stones, to ſupply the Defect of Teeth. But the 
moſt conſiderable Example of this Kind is in ſome Families of 
the Inſect-Tribes, as the Papillio- Rind, c. who have Teeth, 
and are voracious, and live on tender Vegetables in their Nym- 
tha, or Caterpillar-State, when they can only creep; but in 
their mature Pap//io-State, they have no Teeth, but a Prabo/- 
c, or Trunk, to ſuck up Honey, 6c. their Parts for gathering 

Food, as well as their Food, being changed, as ſoon as they 
have Wings, to enable them to fly to it. | 

mn It is remarkable in the Teeth of Fiſhes, that in ſome they 
are ſharp, as alſo jointed, ſo as to fall back, the better to catch 
} anc hold their Prey, and to facilitate its Paſſage into the Sto- 


Shells of Snails and Shell-fiſh devoured by them. Theſe Teerh, 
or Breakers, are placed, in ſome, in the Mouth ; in ſome, in 
the Throat; and in Lobſfers, Ec. in the Stomach itſelf; in 
the Bottom of whoſe Stomachs are three of thoſe Grinders, 
with peculiar Muſcles to move them. „„ 0+. 

an What is there in the World can be called an Act of 
Providence and Deſign, if this temporary Defect of Teeth 
be not ſuch? That Children, for Inſtance, ſhould have none 


er the Mother; and that at the very Age when they can mw 
Q 2 


mach: So in others they are broad and flat, made to break the 


whilſt they are not able to uſe them, but to hurt themſelves, 
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mixed with the Food in Maſtication, and to moiſten 


as plainly ſet forth the infinite Workman's Care 


and ſuch young Creatures, where there is no Occa. 
ſion for them; but they would be rather an Annoy. 
ance to the tender Nipples and Breaſts, 

From theTeeth, the grand Inſtruments of Maſti. 
cation, let us proceed to the other miniſteria] 
Parts. And here the Parotid, Sublingual, and may. 
illary Glands, together with thoſe of the Cheeks and 
Lips, are conſiderable; all lodg'd in the moſt con- 
venient Places about the Mouth and Throat, to 
afford that noble digeſtive falival Liquor, to be 


and lubricate the Paſſage, to give an eaſy deſcent 
to the Food. The commodious Form alſo of the 
Jaws deſerves our Notice; together with the 
ſtrong Articulation of the lowermoſt, and its Mo- 
tion. And laſtly, the curious Form, the great 
Strength, the convenient Lodgment and Situation 
of the ſeveral Muſcles and Tendons “ o, all mini. 
ſtring to this ſo neceſſary an Act of Life, as Maſt 
cation is; they are ſuch Contrivances, ſuch Works, 


and Skill. 
Next to the Mouth, the Gullet preſenteth itſelf; 
in every Creature well-ſized to the Food it ha MW 
| occaſion a 


in more ſubſtantial Food, and live without the Breaſt, and be- 
gin to need Teeth, for the ſake of Speech; that then, I fay, 
their Teeth ſhould begin to appear, and gradually grow, 33 
they more and more ſtand in need of them. | 
o Tt would be endleſs to particularize here, and therefore [ 
ſhall refer to the Anatomiſts ; among the reſt, particularly to 
Galen, for the ſake of his Deſcant upon this Subject. For 
having deſcribed the great Accuracy of the Contrivance and 
Make of theſe Parts, he faith, Haud ſcio an hominum fit ſebrit 
rum ad Fortunam opificem id revacare : alioqui quid tandem tri, 
guod cum Providentid atque arte effcitur ® Omnino enim hu t. 
contrarium eſſe debet, quod caſu ac fortuitd fit. GALEN, de Ul, 
Part, I. 11.c. 7. ubi plura. 5 
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occaſion to ſwallow ; in ſome but narrow, in others 
as large and extenſive ? ; in all exceedingly re- 
markable for the curious Mechaniſm of its Muſcles, 
and the artificial Decuſſation and Poſition of their 
Fibres 17. 
And now we are arrived to the grand Recep- 
tacle of the Food, the Somach; for the moſt part 
as various as the Food to be convey'd therein. 
And here I might deſcribe the admirable Mecha- 
niſm of its Tunicks, Muſcles, Glands, the Nerves, 
Arteries, and Veins ©"; all manifeſting the ſu- 
per-eminent Contrivance and Art of the infinite 

| | Work- 


PP The Bore of the Gullet is not in all Creatures alike anſwtr- 
able to the Body or Stomach. As in the Fox, which both feeds 
en Bones, and ſwallows whole, or with litle chewing ; and next 
in a Dog, and other ofſivorous Quadrupedt, "tis very large: Viz. 


feeds on Graſs, yet ſwallows much at once, and ſo requires a more 


and ſwallow leſs at once, "tis ſmaller. And in a Squirrel, Hill 
leſſer, both becauſe he eats fine, and ta keep him from diſgorging 
his Meat upon his deſcending Leaps. And ſo in Rats and Mice, 
eobich often run along Walls, with their Heads downwards. 
Dr. GxeEw's Comp. Anat. of Stom. and Guts, Chap. 5. 
14 Of this ſee Dr. WiLL1s's Pharm. Rat. Part 1. F 1. c. 2. 
STENO alſo, and PEYER. Mery.l. 2. oy 
The Deſcription theſe give of the muſcular Part of the Gullet, 
the late ingenious and learned Dr. Drake faith, is very exact in 
Ruminants, but not in Men. In Men, this Coat (the ſecond 


of the Gullet) con/i/ts of too fleſby Lamellæ, like two diſtint 
be inner Order of Fibres is annular, without any ob ſerva- 
5 to promote Deglutition; of which the Longitudinal, — fhorten 
the Matter to be ſwallowed. The Annular, on the contrary, con- 
tra the Capacity, and cloſing behind the deſcending Aliment, 


preſs it downwards. DRAKE's Anat. Vol. 1. I. 1. c. . 


ny other Authors, 


O 3 Promptu- 


to prevent a Contufion therein. Next in a Horſe, which tho he 


open Paſſage. But in a Sheep, Rabbit, or Ox, which bite ſhort, 


Muſcles. The outward being compoſed of flrait longitudinal Fibres. 
ble Angles. The Lie of this Coat, and theſe Orders of Fibres, 
the Oeſophagus, and ſo make its Capacity larger, to admit of 


er See WILL1s, ibid. CowPER's Anat. Tab. 35. and ma- 
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Workman i; they being all nicely adjuſted to 
their reſpective Place, Occaſion, and Service, | 
might allo inſiſt upon that moſt neceſſary Office 6 
Digeſtion; and here conſider that wonderful Faculty 
of the Stomachs of all Creatures, to diſſolve tt aj 
the ſeveral Sorts of Food appropriated to their Spe- 
cies; even ſometimes Things of that Conſiſtency as 
ſeem Inſoluble uu; eſpecially by ſuch ſeemingly 


ſimple and weak Menſtruums as we find in theit 


Stomachs: But I ſhall only give theſe Things a 
bare Mention, and take more particular Notice of 
the ſpecial Proviſion made in the particular Species 
of Animals, for the Digeſtion of that ſpecial Food 
appointed them. | 

e And 


* Promptuarium autem hoc, alimentum univerſum extipien:, 
ceu Divinum, non Humanum fit opificium. Ga L Ex. de Ul, 
JJ | | 
te How great a Comprehenſion of the Nature of Things, did it 
_ require, to make a Menſtruum, that ſpould corrode all forts of 

Fleſh coming into the Stomach, and yet not the Stomach itſelf, 
which is alſo Fleſh ? Dr. GxEw's Cofmol, Sacr. e. 4. 
uu The Food of the Caſtor being oftentimes, if not always, 
dry Things, and hard of Digeſtion, ſuch as the Roots and Bark 
of Trees, tis a wonderful Proviſion made in that Creature's 


Stomach, by the digeſtive Juice lodged in the curious little 


Cells there. A Deſcription of whoſe admirable Structure and 
Order may be found in Blaſius from Wepfer : concerning which 
he faith, In quibus Mucus reconditus, non ſecus ac Mel in favi. 


en Nimirum quia Caſtoris alimentum exfuccum, & cod diſ. 


cillimum eſt, ſapientiſſimus & ſumme admirandus in ſuis operibus 
rerum Conditor, D. O. M. ipſi pulcherrrima ifta & affabre fatta 
Aructurd benigniſſim? proſpexit, ut nunquam deeſſet Fermentin, 
guod ad ſolvendum, & comminuendum alimentum durum & «ſit 
rum par foret. Vide BL As. Anat. Animal. c. 10. Confer eliun 
AR. Erud. Lipſ. Ann. 1684. p. 360. | _ 7 
Moſt of our modern Anatomiſts and Phyſicians attribute Di- 
geſtion to a diſſolving Menſtruum; but Dr. Drake takes it to 
be rather from fermentative, diſſolving Principles in the Ali 
ment itſelf, with the Concurrence of the Air and Heat of the 
Body; as in Dr. Parix's Digeſſer. Vide Dr. Anal. Val. I. 
c. 14. 


uw Al 
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And in the firſt Place it is obſervable, that, in 
every Species of Animals, the Strength and Size 
of their Stomach““ is conformable to their Food. 
Such whoſe Food is more delicate, tender, and 
nutritive, have commonly this Part thinner, weak- 
er and leſs bulky; whereas ſuch whoſe Aliment 
is leſs nutritive, or whoſe Bodies require larger Sup- 
plies to anſwer their Bulk, their Labours, and waſte 
of Strength and Spirits, in them it is large and 
{trong. = 

Another very remarkable Thing in this Part, 
is, the Number of Ventricles in divers Creatures. 
In many but one; in ſome two or more xx. In 
ſuch as make a ſufficient Comminution of the 
Food in the Mouth, one ſuffices. But where Teeth 
are wanting, and the Food dry and hard (as in 
eranivorous Birds) there the Defect is abundant- 
ly ſupplied by one thin membranaceous Ventri- 
cle, to receive and moiſten the Food, and ano- 
ther thick, ftrong, muſcular one, to grind and 
tear ?Y 1t, But in ſuch Birds, and other Creatures, 


ww All carnivorous Dnadrupeds have the ſmalleſt Ventricles, 
Fleſh going fartbeſt. Thoſe that fred on Fruits, and Roots, have 


bath a very great one. Sheep and Oxen, which feed on Graſs, 
have the greateſt, Yet the Horle (and for the ſame Reaſon the 
Coney and Hare) though graminivorous, yet comparatively have 
but little ones. For that a Horſe is made for Labour, and both 
this, and the Hare, for quick and continued Motion ; for which, 
the moſt eaſy Reſpiration, and ſo the freeſt Motion of the Dia- 
phragm, is very requiſite ; which yet could not be, ſhould the Sto- 


dotb. GREW ibid. Chap. 6. 
"x The Dromedary hath four Stomachs, one whereof is pe- 
culiarly endowed with about twenty Cavities, like Sacks, in 
all Probability, for the holding of Water. Concerning which, 
lee Book vi. Chap. 4. Note. | 

1! To aſſiſt in which Office, they ſwallow ſmall angular 
Stones, which are to be met with in the Gizards of all gra- 
O 4 | nivo- 


whoſe 


them of a middle Size. Yet the Mole, becauſe it feeds unclean, 


| mach lie big and cumberſome upon it, as in Sheep and Oxen it 


Animals, 1s, the curious Contrivance and Fabrick 


Proviſion for the compleat Maſtication of the Food, 
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whoſe Food is not Grain, but Fleſh, Fruits, In. 
ſects, or partly one, partly the other, there their 
Stomachs are accordingly conformable to their 
Food * *, ſtronger or weaker, membranaceous or 
muſcular. | | 

But as remarkable a Thing as any in this Part of 


of the ſeveral Ventricles of ruminating Creatures, 
The very Act itſelf of Rumination, is an excellent 


at the reſting, leiſure Times of the Animal. But 
the Apparatus for this Service, of divers Ventri- 
cles for its various Uſes and Purpoſes, together with 
their curious Mechaniſm, deſerves great Admirati- 
On 2 2 a | | | | 
_ Having thus far purſued the Food to the Place, 

where, by its Reduction into Chyle, it becomes 
a proper Aliment for the Body; I might next 
trace it through the ſeveral Mæanders of the G1, 
the Lacteals, and ſo into the Blood, and _ 

wards 


Rivorous Birds; but in the Gizard of the Hux, or Wry-Net, 
which was full only of Ants, I found not one Stone. Son 
that of the Green-IV2od Pecker (full of Ants and Tree-Maggots) 
there were but few Stones. © | | 
2 In the moſt carnivorous Birds, the third Ventricle is Men- 
branous; where the Meat is concofted, as in a Man: Or ſomt- 
what Tendinaus, as in an Owl; as if it were made indifferent: 
ly for Fleſh, or other Meat, as he could meet with either: Or 
moſt thick and tendinous, called the Gizard; wherein the 
88 as on a Mill, is ground to Pieces. Gx w, ubi ſupra 
hap. 9. | | 
"02s Tt would be much too long a Task to infiſt upon it 
Here as it deſerves; and therefore concerning the whole Buſi- 
neſs of Rumination, I ſhall refer to J. Cons. PEYERI Mery: 
colog. ſeu de Ruminantibus & Ruminatione Commentar. where 
he largely treateth of the ſeveral Ruminating Animals, of the 
Parts miniſtring to this Act, and the great Uſe and Beneit Fe 
thereof unto them. 
bd There are too many Particulars to be inſiſted on, ob- 
ſeryable in the Paſſages of the Chy/e, from the Guts wh 


j , , 
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wards into the very Habit of the Body: I might 
alſo take Notice of the Separation made in the 
Inteſtines, of what is nutritive (which is received) 
and what is feculent (being ejected) and the Im- 
pregnations there from the Pancreas and the Gall ; 
and after it hath been ſtrained through thoſe cu- 
rious Colanders, the lacteal Veins, I might alſo 
obſerve its Impregnations from the Glands and Lym- 
phedufts; and, to name no more, I might far- 
ther view the exquiſite Structure of the Parts mi- 
1 niſtring to all theſe delicate Offices of Nature; 


| par- 
Left Subclavian Vein, where it enters into the Blood ; and there- 
fore I ſhall only, for a Sample of this admirable Oeconomy, 
take Notice of ſome of the main and more general Matters. 
And, | | | | 
1. After the Food is become Chyle, and gotten into the 
Guts, it is an excellent Proviſion made, not only for its Paſſage 
through the Guts, but alſo for its Protruſion into the Lageal;, 
by the Periſtaltick Motion, and Valvulæ Conniventes of the 
Guts. 2. It is an admirable Proviſion, that the Mouths of 
the Laeals, and indeed the Lacteals primi generis themſelves, 
are ſmall and fine, not wider than the Capillary Arteries are, 
leſt by admitting Particles of the Nouriſhment groſſer than the 
Capillaries, dangerous Obſtructions might be thereby produ- 
ced. 3. After the Reception of the Aliment into the Ladtealit 
primi generis, it is a noble Proviſion for the Advancement of 
its Motion, that in the Meſentericꝶ Glands, it meets with ſome 


Lympha. And paſling on from thence, it is no leſs an Advan- 
| tage, 4. That the Lacteals and Lymphæ-Ducts meet in the Re- 
Eeptaculum Chyli, where the Aliment meeting with more of the 

| Lympha, is made of a due Conſiſtence and Temperament, for 


into the Lt Subclavian Vein and Blood. Laſtly, This Thora- 
cick Duct itſelf is a Part of great Conſideration. For (as Mr. 
Cowen faith) 1f we conſider in this Du# its ſeveral Diviſions 


Vertebræ of the Back, together with the Ducts diſcharging their 
refluent Lympha from the Langs, and other neighbouring Parts, 
we ſhall find all conduce to demonſtrate the utmoſt Art of Nature 
uſed in furthering the ſleep and perpendicular Aſcent of the Cbyle. 
Anat. Introduct, RE Ee 


Theſe 


of the Lymphe-Du#s, and receives the Impregnation of the 


its farther Advancement through the Thoracick Du, and ſo 


and Inoſculations, its numerous Valves looking from below up- 
wards, its advantageous Situation between the great Artery and 


— 
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here the Creator hath ſhewed his Skill, in not 


202 Of Animals Sagaciiy Book IV. 


particularly the artificial Conformation of the In- 
teſtines might deſerve a ſpecial Enquiry, their Ty. 
nicks, Glands, Fibres traverſing one another cc, 
and periſtaltick Motion in all Creatures; and their 
cochleous Paſſage 444 to retard the Motion of the 
Chyle, and to make Amends for the Shortneſs of 


the Inteſtines, in ſuch Creatures who have but one 


Gut; together with many other Accommodations 


of Nature in particular Animals that might be men- 


tioned. But it ſhall ſuffice to have given only a 
general Hint of thoſe curious and admirable Works 
of Gop. From whence it is abundantly maniteſt, 
how little Weight there is in the former atheiſtica] 
Objection, Which will receive a further Confuta- 
tion from the „%% fs 

VI. and laft Thing relating to Food, that I ſhall 
ſpeak of, namely, The great Sagacity of all Animals, 
in finding out, and providing their Food, In Man, 
perhaps, we may not find any thing very admira- 


ble, or remarkable in this Kind, by means of his 


Reaſon and Underſtanding, and his Supremacy over 


the inferior Creatures; which anſwereth all his 


Occaſions relating to this Buſineſs: But then even 


Ovek- 


dee Theſe, although noble Contrivances and Works of Gov, 
are too many to be inſiſted on; and therefore I ſhall refer to 
the Anatomiſts, particularly Dr. WiLL1s Pharmaceut. Dr. 
Col E, in Phil. Tranſ. No 125. and Mr. CoweeR's elegant 
Cut in Anat. Tab. 34, 35. and Append. Fig. 39, 40. 

dad In the Thorn-back, and ſome other Fiſhes, it is a very 
eurious Proviſion that is made to ſupply the Paucity and 
Brevity of the Guts; by the Perforation of their ſingle Gut, 
going not ſtrait along, but round, like a Pair of Winding- Stairs; 
ſo that their Gut, which ſeems to be but a few Inches long, 
hath really a Bore of many Inches. But of theſe, and many 
other noble Curioſities and Diſcoveries in Anatomy, the Res- 
der will, I hope, have a better and larger Account from the 
curious and ingenious Dr, DowGL As, who is labouring in 


theſe Matters. | | - 94 
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over-doing the Matter; in not providing Man 
with an unneceſſary Apparatus, to effect over and 
over again what is feaſible by the Reach of his 
Underſtanding, and the Power of his Authority. 
But for the inferior Creatures, who want Rea- 
ſon, the Power of that natural Inſtinct, that Sa- 
oacity eee which the Creator hath imprinted upon 
them, doth amply compenſate that Defect. And 
here we ſhall find a glorious Scene of the Divine 
Wiſdom, Power, Providence and Care, if we view 
the various Inſtincts of Beaſts, great and ſmall, 
of Birds, Inſects, and Reptiles fff, For among 
every Species of them, we may find notable Acts 
of Sagacity, or Inſtinct, proportional to their Oc- 
caſions for Food. Even among thoſe whoſe Food 
is near at Hand, and eaſily come at; as Graſs and 
Herbs; and conſequently have no great Need of 
Art to diſcover it; yet, that Faculty of their ac- 
curate Smell and Taſte, fo ready at every Turn, to 
diſtinguiſh between what 1s ſalutary, and what per- 
nicious 838, doth juſtly deſerve Praiſe. But for 
ſuch 


eee Quibus beftits erat is cibus, ut alius generis beſtiis veſce- 
rentur, aut wires natura dedit, aut celeritatem : data eſt quibuſ- 
dam etiam machinatio guædam, atque ſolertia, &c. Cic. de 
Nat, Deor. 1. 2. c. 48. . 

ttf Among Reptiles that have a ſtrange Faculty to ſhift for 
Food, Oc. may be reckoned Eeli, which, although belong- 
ing to the Waters, can creep on the Land from Pond to Pond, 
&c, Mr. Moſely of Maſely, ſaw them creep over the Mea- 
dows, like ſo many Snakes from Ditch to Ditch ; which he 
thought, was not only for bettering their Habitation, but alſo 
to catch Snails in the Graſs. PLoT's Hiſtory of Staffordſpire, 
C. 7.932. 5 

And as early as the Vear 1125, the Froſt was ſo very intenſe, 
that the Eels were forced to leave the Waters, and were frozen 
to ron in the Meadows. Vide Ha«Ew 1LL's Apol. I. 2. chap. 
7. 92. 8 | | „ 

16 Enumerare paſſum, ad paſtum capeſſendum conficiendum- 
fue, guæ fit in figuris animantium & quam ſolers, ſubtiliſque de- 
{criptio partium, guamgque admirabilis fabrica membrorum. On- 

Nia 


4 1 
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ſuch Animals, whoſe Food is not ſo eaſily come x 
a Variety of wonderful Inſtinct may be met with, 
ſufficient to entertain the moſt curious Obſerye; 
With what entertaining Power and Artifice 0 
ſome Creatures hunt ** ", and purſue their Game 
and Prey! And others watch and way-lay theirs i it 
With what prodigious Sagacity do others grope 


for 
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via ewim quæ intus incluſa ſunt, ita nata, atque ita locata ſin 
ut gihil eorum ſupervacaneum ſit, nil ad vitam retinendan kth 
ae7/arium. Dedit autem eadem Natura belluis & ſenſum, & 
appetitum, ut altero conatum haberent ad naturales paſtus cape. 
| Jendos; altero ſecernerent peſtifera a ſalutaribus. Cic. de Nat. 
Deor. /. 2.c. 37. See Book iv. Chap. 4. | 

hk h It would be endleſs to give Inſtances of my own and 
others Obſervations, of the prodigious Sagacity of divers Ani 
mals in Hunting, particularly Hounds, Setting- Dogs, Cc. one 
therefore ſhall ſuffice, of Mr. Boyles; viz. A Perſon of Quality 
9% make a Trial, whether a young Blood-Hound was weil 
inſtructed. can ſed one of his Servanti——to walk to a Ton 
four Miles off, and then to a Market-Town three Milis frim 
thence. The Dog, without ſeeing the Man he was to Purſut, 
followed him by the Scent to the above-mentioned Places, motuith- 
ſtanding the Multitude of Market-Peaple that went along in the 
fame Way, and of Travellers that had Occaſion to croſs it. Ard 
zhen the Blood- Hound came to the chief Market-Town, he po, 
fed through the Streets, without taking Notice of any of the Pi: 
ple there, and lafit not till be had gone to the Houſe, where th 
Man he ſought reſted himſelf, and found him in an upper Roon, 
Zo the Wonaer of thoſe that followed him. Boy LE Determ. Nat, 
of Effluv. Chap. 4. 5 

iii There are many Stories told of the Craft of the Fox, to 
compaſs his Prey: of which OJ. Magnus hath many; ſuch 25 
feigning the Barking of a Dog, to catch Prey near the Houſes; 
feigning himſelf dead, to catch ſuch Animals as come to feed 
upon him; laying his Tail on a Waſp-Neſt, and then rubbing 
it hard againſt a Tree, and then eating the Waſps ſo killed: 
Ridding himſelf of Fleas, by gradually going into the Water, 
with a Lock of Wool in his Mouth, and ſo driving the Fi 
up into it, and then leaving it in the Water: By catching 
Crab-Fiſh with his Tail, which he faith he himſelf was an Eye. 
witneſs of; Vidi & ego in Scopulis Norwegiee wulpem, inter rupti 
immiſſd caudũ ix aquas, plures educere Cancros, ac demun deri. 
rare, Ol., Mas, Hiſt. Z. 18. c. 39, 40. 3 

4 88 | 1. 
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for it under Ground, out of Sight, in mooriſh Pla- 
ces, in Mud and Dirt ; and others dig and 
delve for it, both above , and under the Sur- 
face of the drier Lands . and how curious 
and well-deſign'd a Proviſion is it of particular 
large Nerves in ſuch Creatures, adapted to that e- 
ſpecial Service! 55 
What an admirable Faculty is that of man 
Animals, to diſcover their Prey at vaſt Diſtances ! 
ſome by their Smell ſome Miles off n; and 
ſome by their ſharp and piercing Sight, aloft in 
Sel the 
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hhhtions of the Fox. Sermonem Bumanum inter paſtorum ſtabula 
aſinulare, nomenque alicujus addiſcere, quem evocatum foras la- 
ceret. Item Vomitionem hominis imitari ad ſollicitandos Canes 
quos invadat. PLIN. Nat. Hiſt. I. 8. c. 3o. 
„ This do Ducks, Woodcocks, and many other Fowls, 
WW which ſeek their Food in dirty, mooriſh Places. For which Ser- 
= vice they have very remarkable Nerves reaching to the End of 
their Bills. Of which ſee Boot vii. Chap. 2. Note e. 


made more tendinous, callous, and ſtrong for this Service, than 
© others that do not dig. They are alſo edged with a proper, 
tough Border, for penetrating and lifting up the Earth; and 
| their Noſtrils are placed well, and their Smell is very accurate, 
to diſcover whatſoever they purſue by Digging. 
mm m The Mole, as its Habitation is different from that of 
other Animals, ſo hath its Organs in every Reſpect curiouſly 
| adapted to that way of Life ; particularly its Noſe made ſharp, 
and ſlender, but withal tendinous and ſtrong, c. But what 
is very remarkable, it hath ſuch Nerves reaching to the End 
of its Noſe and Lips, as Ducks, &c. have, mentioned above 
in Note k k. Which Pair of Nerves I obſerved to be much 


of its Brain, | 

cover Prey at great Diſtances; ſo will Dogs and Ravens diſ- 
Superſtitious imagine) the Latter flying over and haunting 
Houſes be a Sign of Death, it is no Doubt from ſome cada- 


verous Smell, thoſe Ravens diſcover in the Air by their accurate 


have in them the Principles of a ſpeedy Death. 


Thus 


But Pliny's fabulous Story of the Hyæna out. does theſe Re- 


111 Swine, and other Animals that dig, have their Noſes 


larger in this Animal than any other Nerves proceeding out 
aan Predacious Creatures, as Wolves, Foxes, &c. will diſ- 


cover Carrion a great Way off by their Smell. And if (as the 


Smell, which is emitted from thoſe diſeaſed Bodies, which 


— — 
2 


ſtance of the Latter of which Gop himſelf giveth 


on the Rock, upon the Crag of the Rock, and the ſtray 


the Chryſactos, Cauda annulo albocindtd. Hujus Nidus Am, 


gallorum pullorum. Synopſ. Method. Avium, p. 6. And not 


| (quem Mater teſſellas uſtibiles pro igne allatura momento temperii 
© milliaria paſſuum ad Hoiam ; qud re ex matris ejulatibus cogi- 


d, quatuor viri illuc in naviculd profefti ſunt, & ſcientes ubt 
. Nidus R , infantulum illeſum & intatum deprebenderult. 
a | 


the Woodpecker-kind. 
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the Air, or at other great Diſtances 900! An In. 


Fob xxxix. 27, 28, 29.) in the Inſtinct of the 
Eagle: Doth the Eagle mount up at thy Comman| 
and make her Neſt on High? She dwelleth and abidz) 


Place veP, From thence ſhe ſeeketh her Prey, and 
ber Eyes behold afar off. What a commodious Pro. 
viſion hath the Contriver of Nature made for Ani. 
mals, that are neceſſitated to climb for their Food; 
not only in the Structure of their Legs and Feet, 
and in the Strength of their Tendons and Muſcles, 
acting in that particular Office 949 ; but alſo in 
the peculiar Structure of the principal Parts, ad. 
ing in the Acqueſt of their Food ***! What 4 

| Proviſion 


090 Thus Hawks and Kites on Land, and Gulli, and other 
Birds, that prey upon the Waters, can at a great Height in the 
Air ſee Mice, little Birds and Inſects on the Earth, and ſmall 
Fiſhes, Shrimps, &c. in the Waters, which they will dart down 
upon, and take. | N 
yy Mr. Ray gives a good Account of the Nidification of 


1668. in ſy/vofis prope Derwentiam, c. inventas eff 8 bacillis 
ſeu virgis ligneis grandioribus compoſitus, quorum altera exireni. 
tas rupis cujuſdam eminentie, altera duabus Betulis innitebatur, 
Erat Nidus quadratus, duas ulnas latus, — In eo pullus unicii, 
adjacentibus cadaveribus unius agni, unius leporis, S triumGry 


only Lambs, Hares, and Grygalli, but Sir RoBERT S1BBaL0 
tells us, they will ſeize Kids and Fans; yea, and Children too: 
Of which he hath this Story of an Eagle in one of the Orad 
Iſlands, Que Infantulum unius anni pannis involutum arripuit 


depoſuerat in loco Houton- Head dicto) eumgue deportäſſe per 4 


+ Prod. Nat. Hiſt. Scot. J. 3. part. II. p. 14. 
494 See in Book vii. Chap. 1. Note) the Characteriſticks of 


9. 


rrr The Contrivance of the Legs, Feet, and Nails [of the Opoſ 


ſum} ſeems very advantageous ta this Animal in — he 
| whit 
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Proviſion alſo is that in nocturnal Birds and Beaſts, 


1 may perhaps add the Accuracy of their Smell too) 


the dark ? But among all the Inſtances we have of 
natural Inſtinct, thoſe Inſtincts, and eſpecial Pro- 
vilions made to ſupply the Neceſſities of helpleſs 
Animals, do in a particular Manner demonſtrate 


two Inſtances. Jo 
1. The Proviſion made for young Creatures. 
That 5093, that natural Affection, fo connatural 
to all, or moſt Creatures towards their Young tt, 
what an admirable noble Principle 1s it, implant- 


(which it doth very nimbly) for preying upon Birds. But that 


Tail, to enable it to hang on Boughs. The Spines, or Hoof. 
in the middle of the under Side of the Vertebræ of the Tail, are a 
wonderful Piece of Nature's Mechaniſm. The firſt three Vertebræ 
had none of theſe Spines, but in all the reſt they were to be obſerved. 
They were placed juſt at the Articulation of each Foint, and 
in the Middle from the Sides. 
[of hanging by the Tail] nothing, I think, could be more ad- 
vintagiouſly contrived. For when the Tail is twirled or wound 
about a Stick, this Hook of the Spinz eaſily ſuſtains the Weight, 
and there is but little Labour of the Muſcles required, only enough 
| for bowing or crooking the Tail. This, and more to the ſam 
| Purpoſe, See in Dr. TysoN's Anatomy of the Opaſſum, ii 
Phil. Tran ſact. No 239. 5 


25 See before, Chap. ii. Note 7, *, bd. | * 

ttt Quid dicam quantus amor beſtiarum fit in edutandis cafts- 
diendifque its, que procreaverint, uſque ad eum fi nem, dum poſſinf 
ſeipſa defendere? And having inſtanced in ſome Animals, when 
this Care is not neceſſary, and accordingly is not employed, hg 
goes on, Jam Galline, aveſque religuæ, & quietum-requiri 
ad pariendum locum, & cubilia fibi, nidoſgue conſtruunt, eaſgh 
quam paſunt molliſſimè ſubſternunt, ut quam facillim? ova ſerv 
tur. Ex quibus pullos cum excluſerint, ita tuentur, ut & penn 


| foveant, ne frigore lædantur, & i eſt calor, à ſole ſe opponant. 


To 


Cic. de Nat. Deor. I. 2. c. 51, 52. 


in the peculiar Structure of their Eye sis (and we 


whereby they are enabled to diſcover their Food in 


the great Creator's Care. Of which I ſhall give 


ed 


which is moſt ſingular in this Animal, is tlie Structure of its 


For the performing this Office 
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ed in them by the wiſe Creator? By Means of 
which, with what Alacrity do they tranſact their 
parental Miniſtry? With what Care do they nu 
up their Young; think no Pains too great to he 
taken for them, no Dangers *** too great to 
be ventured upon for their Guard and Security? 
How carefully will they lead them about in Plz. 
ces of Safety, carry them into Places of Retreat 
and Security; yea, ſome of them admit them 
into their own Bowels ““? How will they ca. 

| reſs 


To this natural Care of Parent-Animals to their Young, we 
may add the Returns made by the Young of ſome towards the 
old ones. PL IN x faith of Rats, Genitores ſuos fefſos ſenectd, alunt 
inſigni pietate. Nat. Hilt. I. 8. c. 57. So Cranes, he faith, Ge 
nitricum ſenectam invicem educant. L. 10. c. 23. 
This St. Ambroſe takes Notice of in his Hexameron, and Ol. 
Magnus after him, Depaſiti patris artus, per longæ vum ſenectutit 
plumis nudatos circumſtans ſoboles pennis propriis fopet. 
collatitio cibo paſcit, quando etiam ipſa nature reparat diſpendia, 
ut hinc inde ſenem ſublevantes, fulero alarum ſuarum ad volandun 
exerceant, & in priſtinos uſus deſueta membra reducant. For 
which Reaſon this Bird is denominated Pia. Vide Or. Mac. 
Hiſt. 1. 19. c. 14. On 
HFereto may be added alſo the conjugal STopy1) of the little 
green AÆthiopian Parrot, which Mr. Ray deſcribes from Clu- 
fins. Feemelle ſeneſcentes (quod valde notabile) vix edere volt- 
bant, nifi citum jam @ mare carptum, & aliquandiu in projuby 
retentun, & quaſi coctum roſtro ſuo exciperent, ut Columbarun 
[li a matre ali ſolent. Synopſ. Meth. Av. p. 32. 
zuuu The molt timid Animals, that at other Times abſcond, 
8 8 fly from the Face of Man, Dogs, Cc. will, for the 
Rake of their Young, expoſe themſelves. Thus among Fow!s, 
ens will aſſault, inſtead of fly from, ſuch as meddle with their 
ood. So Partridges, before their Young can fly, will drop 
quently down, firſt at leſſer, and then at greater Diltances, 
N dcddge and draw off Dogs from purſuing their Young. 
1 The Opgſſum hath a eurious Bag on purpoſe for the 


Wuring and carrying about her Young. There are belonging 
this Bag two Bones (not to be met with in any other 
Mcleton) and four Pair of Muſcles; and ſome ſay the Teats 


lie therein alſo. Dr. TysoNn Anat. of the Opaſſ. in Los: 
ran. 
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reſs them with their affectionate Notes, lull, and 
quiet them with their tender parental Voice, put 
Food into their Mouths, ſuckle them, cheriſh and 
keep them warm, teach them to pick, and eat, and 
gather Food for themſelves 3 and, in a word, per- 
form the whole Part of ſo many Nurſes, deputed 

by the Sovereign Lord and Preſerver of the World, 
W to help ſuch young and ſhiftleſs Creatures, till they 
tre come to that Maturity, as to be able to ſhift 


And as for other Animals (particularly Inſects, 


1 whoſe Sire is partly the Sun, and whoſe numerous 


Offspring would be too great for their Parent- Ani- 
| mals Care and Proviſion) theſe are ſo generated, as 
to need none of their Care, by reaſon they arrive 
immediately to their Hi, their perfect, adult 
State, and are able to ſhift for themſelves. But 
yet, thus far their parental Inſtinct (equivalent to 
the moſt rational Care and Foreſight) doth ex- 
tend, that the old ones do not wildly drop their 
Eggs and Sperm any where, at all Adventures, but 
ſo cautiouſly repoſit it in ſuch commodious Places 
| (ſome in the Waters, ſome on Fleſh, ſome on Plants) 
| proper and agreeable to their Species xxx; and 
ſome ſhut up agreeable Food in their Neſts, partly 
| for Incubation, partly for Food 17%, that their 
Young in their Aurelia, or Nympha State, may finds 


ſufficient and agreeable Food to bring them up, till, 


they arrive to their Maturity. X 
Thus far the Parental Inſtinct and Care, 


Tranſ. No 239. where he alſo, from Oppian, mentions the# 
Dog-Fiſh, that 8 7 any Storm or Danger, receives the youn 
ones into her Belly, which come out again when the Frigh 
is over. So alſo the Squatina and Glaucus, the ſame Author 
faith, have the ſame Care for their Young, but receive them 
into different Receptacles. 
See Book viii. Chap. 6. 
dee Chap, xiii, Note ©. 
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Next we may obſerve no leſs in the Youth them. 
ſelves, eſpecially in thoſe of the irrational Animals, 
Foraſmuch as the Parent-Animal is not able to bear 
them about, to cloath them, and to dandle then, 
as Man doth ; how admirably hath the Creator 
contrived their State, that thoſe poor young Crea. 
tures can ſoon walk about, and with the little. He. 
of their Dam, ſhift for, and help themſelves? 
How naturally do they hunt for their Teat, ſuck, 
pick 222, and take in their proper Food? 

But for the Young of Man, their Parents Rea. 
fon, joined with natural Affection, being ſufficient 
to help to nurſe, to feed, and to cloath them; 


therefore they are born helpleſs, and are more ab- 


ſolutely, than other Creatures, caſt upon their Pa- 
rents Care aa. A manifeſt Act and Deſignation 
of the Divine Providence. 1 8 


2, The other Inſtance I promiſed, is the Provi- 


ſion made for the Preſervation of ſuch Animals as 


are ſometimes deſtitute of Food, or in Danger of 
being ſo. The Winter is a very inconvenient, im- 


proper Seaſon, to afford either Food or Exerciſe 
to Inſects, and many other Animals. When the 


flowery 


| 222 There is manifeſtly a ſuperintending Providence in 
this Caſe, that ſome Animals are able to ſuck as ſoon as eber 
they are born, and that they will naturally hunt for the 
Teat before they are quite gotten out of the Secundines, and 
parted from the Navel-String, as I have ſeen. But for Chicten, 


and other young Birds, they not being able immediately 


to pick till they are ſtronger, have a notable Proviſion made 
for ſuch a Time, by a part of the Volk of the Egg being 
incloſed in their Belly, a little before their Excluſion at 
Hatching, which ſerves for their Nouriſhment, till they art 
00 ſtrong enough to pick up Meat. Vide Book vii. Chap. + 
ate *. | 
2 O47 [Infantes] de ofe neſtra ac de diving miſericordid 
plus merentur, qui in primo ſtatim nativitatis ſue ortu ploraniti 
ac flenies, nil aliad faciant quam deprecantur. Cx?8, Ep. ad 


Fid. 15 
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flowery Fields are diveſted of their Gaiety; when 
the fertile Trees and Plants are ſtripp'd of their 
Pruits, and the Air, inſtead of being warmed with 
the cheriſhing Beams of the Sun, is chilled with 
rigid Froſt; what would become of ſuch Animals 
as are impatient of Cold? What Food could be 
found by ſuch as are ſubſiſted by the Summer-Fruits? 


But to obviate all this Evil, to ſtave off the De- 


A ſtruction and Extirpation of divers Species of Ani- 
mals, the infinitely wiſe Preſerver of the World 


1 hath as wiſely ordered the Matter; that, in the firſt 
Place, ſuch as are impatient of Cold, ſhould have 


ſuch a ſpecial Structure of their Body, particularly 
oftheir Hearts, and Circulation of their Blood bbbb, 
as during that Seaſon, not to ſuffer any Waſte of 


cheir Body, and conſequently not to need any Re- 
W cruits; but that they ſhould be able to live in a 


kind of ſleepy, middle State, in their Places of ſafe 

Retreat, until the warm Sun revives bath them and 

their Food together. VV 
The next Proviſion is for ſuch as can bear the 


Cold, but would want Food then; and that is in 
ſome by a long Patience of Hunger , in others 


by 


dove might mention here ſome of the Species of Birds, 


| the whole Tribe almoſt of Inſects, and ſome among other 


Tribes, that are able to ſubſiſt for many Menths without 


Food, and ſome without Reſpiration too, or very little: But 

it may ſuffice to inflance only in the Land-Tortoiſe, of the 

2 of wheſe Heart and Lungs, fee Book vi. Chap. 5. 
tte d. | CE, 


cee Inediam dintiffim? tolerat Lupus, ut & alia omnia car- 
nivea, licet voraciſſima; magna utique nature providentias 


quoniam eſea non ſemper in promptu et. Ray's Synopſ. Quadr. 


p. 174. 


To the long Abſtinenee mentioned of Brute Animals, 1 
hope the Reader will excuſe me, if I add one or two Inſtances 


of extraordinary Abſtinence among Mankind. One Martha 
12 born in Derbyſpire, by a Blow on the Back fell into ſuch 
a troftration of Appetite, that ſhe took little 9 

P 2 5 
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by their notable Inſtinct in lay ing up Food before- 
hand againſt the approaching Winter £444, of 
this many entertaining Examples may be given; 
particularly we may, at the proper Seaſon, obſerve 
not only the little Treaſures and Holes well-ſtocked 
with timely Proviſions, but large Fields ©** © here 
and there throughout beſpread with conſiderable 

| Numbers 


but ſome Drops with a Feather, from Chriſtmas 1667, for 


| thirteen Months, and ſlept but little too all the Time. See 


Dr. SamysoN's Account thereof, in Ephem. Germ. T. 3. O8/. 171, 


To this we may add the Caſe of S. Chi/ton, of Tini, 
near Bath, who, in the Years 1693, 1696, and 97, ſlept di. 


vers Weeks together. And although he would ſometimes in 
very odd manner, take Suſtenance, yet would lie a long Time 
without any, or with very little, and all without any conſide. 
rable Decay. See Phil. Tranſ. Ne 304. | | 

dddd They are admirable Inſtints which the Sieur 4% 
Beauplau relates of his own Knowledge, of the little Animals 
called Bohagues in Ukraine. They make Burroughs like Rabbets, 
and in October ſput themſelves up, and do not come out again 
till April. They ſpend all the Winter under Ground, eating 
what they laid up in Summer. Thoſe that are lazy among 


them, they lay on their Backs, then lay a great handful of ary 


Herbage upon their Bodies, &c. then others drag thoſe Drones to tht 


Mouths of their Burroughs, and fo thoſe Creatures ſerve inſtead 


of Barrows, &c. I have often ſeen them practiſe this, and haut 
had the Curioſity to obſerve them whole Days together. — Their 
Holes are parted lite Chambers; ſome ſerve for Store-houſes, other: 
for Burying-places, &c. Their Government is nothing inferiir 
to that of Bees, &c. They newer go abroad without poſting « 
Centinel upon ſome high Ground, to give notice to the others whilſ 


they are feeding. As ſoon as the Centinel ſees any Body, it ſtands 


upon his Hind-Legs and whiſtles. BeaueLav's Deſcription f 

Ukraine, iz Vol. I. of the Collection of Voyages, &c. 
A like Inſtance of the Northern Galli Sylveſtres, fee in 

Chap. 13. Notes. 
As for the Scriptural Inſtance of the Ant, ſee hereaſtet 

Book viii. Chap. 5. Note d. 0 | 

eee have in Autumn, not without Pleaſure, obſerved, 
not only the great Sagacity and Diligence of Sine, in hunt 
ing out the Stores of the Fie/d-Mice; but the wonderful Pre. 
caution alſo of thoſe little Animals, in hiding ther Fa 
| efore · 
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Numbers of the Fruits of the neighbouring Trees, 
laid carefully up in the Earth, and covered ſafe, by 
the provident little Animals inhabiting thereabouts. 
And not without Pleaſure, have J ſeen and admi- 
red the Sagacity of other Animals, hunting out thoſe 


ſubterraneous Fruits, and pillaging the Treaſures of 


thoſe little provident Creatures. 
And now, from this bare tranſient View of this 
E Branch of the great Creator's Providence and Go- 


3 vernment, relating to the Food of his Creatures, we 
E cn conclude no leſs, than that ſince this Grand 


= Afar hath ſuch manifeſt Strokes of admirable and 
E wiſe Management, that ſince this is demonſtrated 
W throughout all Ages and Places, that therefore it 
is God's Handy-Work. For how is it poſſible that 
= fo vaſt a World of Animals ſhould be ſupported, 
W ſuch a great Variety equally and well ſupplied with 
E proper Food, in every Place fit for Habitation, 
E without an eſpecial Superintendency and Manage- 
ment, equal to, at leaſt, that of the moſt prudent 
Steward and Houſholder? How ſhould the Crea- 
@ tures be able to find out their Food when laid up 
@ in ſecret Places? And how ſhould they be able to 
gather even a great deal of the common Food, and 
at laſt to macerate and digeſt it, without peculiar 
| Organs adapted to the Service? and what leſs than 
an infinitely wife Gop could form ſuch a Set of 
curious Organs, as we find every Species endowed 


W ith, for this very Uſe? Organs ſo artificially made, 


lo exquiſitely fitted up, that the more ſtrictly we 


lurvey 


$ beforehand againſt Winter. In the Time of Acorns falling, I 
have, by means of the Hogs, diſcovered, that the Mice had, 


all over the neighbouring Fields, treaſured up fingle Acorns 


un little Holes they had ſcratched, and in which they had 
carefully covered up the Acorn. Theſe the Hogs would, Day 
| alter Day, hunt out by their Smell. Ge: 
| SR Cons. 
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ſurvey them, the more accurately we view them 
(even the meaneſt of them, with our beſt Glaſſes) 
the leſs Fault we find in them, and the more we 
admire them: Whereas the beſt poliſhed, and moſt 
exquiſite Works, made by human Art, appear thro 
dur Glaſſes, as rude and bungling, deformed and 
monſtrous z and yet we admire them, and call them 
Works of Art and Reaſon. And laſtly, What leſs 
than Rational and Wile, could endow irrational 
Animals with various Inſtincts, equivalent in their 
ſpecial Way to Reaſon itſelf ? Inſomuch that ſome 
from thence have abſolutely concluded, that thoſe 
Creatures had ſome Glimmerings of Reaſon. But 
it is manifeſtly Inſtinct, not Reaſon, they act by, 
becauſe we find no varying, but that every Species 
doth naturally purſue at all Times the ſame Me- 
thods and Way, without any Tutorage or Learn- 
ing: Whereas Reaſon, without Inſtruction, would 
often vary, and do that by many Methods, which 
Inſtinct doth by one alone. But of this more here- 
after. 


* 
3 - 8 * 
3 L 


CHAP. 
Of the Cloathing of ANIM ALs. 


Y Aving in the foregoing Chapter, ſomewhat 
largely taken a View of the Infinite Crea- 
tor's Wiſdom and Goodneſs towards his Creatures, 
in ordering their Food, I ſhall be more brief in this 
Chapter, in my View of their Cloathing * ; 2 
ther 


Concerning the C/-athing of Animals, 4ri/otle obſerves, 
That ſuch Animals have Hair as go on Feet, and are viviparous; 
and that ſuch are covered with a Shell, as go on Fett, and art 
oviparous, Hiſt, Anim. l. 3. Cc. 10. 


Cujts 
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ther neceſſary Appendage of Life, and in which we 
have plain Tokens of the Creator's Art, manifeſted 
in theſe two Particulars ; the Suitableneſs of Animals 
Cloathing to their Place and Occaſions, and the Garni- 
ture and Beauty thereof. 1 
1. The Cloathing of Animals is ſuited to their 
Place of Abode, and Occaſions there; a manifeſt 
Ac of Deſign and Skill. For if there was a Poſſi- 
bility, that Animals could have been accoutred any 
other Way, than by Gop that made them, it 
muſt needs have come to pals, that their Cloathing 
would have been at all Adventures, or all made the 
ſame Mode and Way, or ſome of it, at leaſt, in- 
convenient and unſuitable. But, on the contrary, 
we find all is curious and compleat, nothing too 
much, nothing too little, nothing bungling, nothing 
but what will bear the Scrutiny of the moſt exqui- 
ſite Artiſt; yea, and ſo far out-do his beſt Skill, 
that his moſt exquiſite Imitations, even of the 
meaneft Hair, Feather, Scale, or Shell, will be found 
only as ſo many ugly, ill- made Blunders and Bot- 
ches, when ſtrictly brought to the Teſt of good 
Glaſſes. But we ſhall find an Example remarkable 
enough in the preſent Caſe, if we only compare the 
beſt of Cloathing which Man makes for himſelf, 
with that given by the Creator for the Covering of 
the irrational Creatures. Of which it may be ſaid, 
as our Saviour doth of the Flowers of the Field, 
Matt. vi. 29. That even Solomon, in all his Glory, 
was not arrayed like one of theſe. 1 
But let us come to Particulars, and conſider the 
Suitableneſs of the different Method the Creator 
hath taken in the Cloathing of Man, and of rhe 
irrational Animals. This Pliny * pathetically la- 
ments, 
d Cajas [Hominis] causa videtur cunda alia geniifſe Ma- 


tira, magna & ſævd mercede contra tanta ſua nunera: ut 
: of non 
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ments, and ſays, It is hard to judge, whether Nature 
hath been a kinder Parent, or more cruel Step- Mother 
zo Man. For, ſays he, of all Creatures, be alone 
3s covered with others Riches z whereas Nature hath 
given various Cloathing to other Animals, Shells, Hide, 
Prickles, Shag, Briſtles, Hair, Down, Quills, Scales, 
Hleeces; and Trees ſbe hath fenced with a Bark or tuo 
againſt the Injuries of Cold and Heat. Only poor naked 
Man, ſays he, is in the Day of his Birth caſt into the 
wide World, to immediate crying and ſqualling, and 
none of all Creatures beſides, ſo ſoon to Tears in the 
very Beginning of their Life. 5 
But here we have a manifeſt Demonſtration of 
the Care and Wiſdom of Gop towards his Cre- 
tures ; that ſuch ſhould come into the World with 
their Bodies ready furniſhed and accommodated, 
Who had neither Reaſon nor Forecaſt to contrive, 
nor Parts adapted to the Artifices and Workman- 
ſhip of Cloathing ; but for Man, he being en- 
dowed with the tranſcending Faculty of Reaſon, 
and thereby made able to help himſelf, by having 
<0 Thoughts 


non fit ſatis eftimare, Parens melior homini, an triſtior Nover- 
ca fuerit. Ante omnia unum Animantium cunforum alients vi. 
lat opibus : ceteris varit tegumenta tribuit, teftas, cortices, e. 
ria, ſpinas, pillos, fetas, pilos, plumam, pennas, ſquamas, vil. 
BD lera. Truncos etiam arboreſque cortice, interdum gemino, a fri- 
| | goribus, & calore tutata eft. Hominem tantim nudum, & it 
| | nuda humo, natali die abjicit ad vagitus ſtatim & pfloratun, 
| nullumque tot animalium aliud ad lacrymas, & has protini: 


vite principio. PLiN. Nat. Hiſt. I. 7. Prom. 
Let Seneca anſwer this Complaint of Pliny, altho' perhaps 
what he ſaith might be more properly noted in another Place; 
| Quiſquis es iniquus &ftimator ſortis humane, cogita quanta nubis 
tribuerit Parens noſter, quanto walentiora animalia ſub jugun 
nmiſerimus, quanto velociora afſſequamur, quam nibil fit nortalt 
non ſub idtu noſtro poſitum. Tot wirtutes accepimus, tot artti, 
| animum denique cui nihil non eodem quo intendit momento per. 
| vium eft, Sideribus velociorem, &c. SENEC. de benef. I. 2. c. 


29. 18 
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Thoughts to contrive, and withal Hands to effect, 
and ſufficient Materials : afforded him from the 
Skins and Fleeces of Animals, and from various 
Trees and Plants: Man, I ſay, having all this 
Proviſion made for him, therefore the Creator 


hath 


c Mirantur plurimi quomodo tut?, & ſan? vivant homines in 
herrendis frigor ibus plage Septentrionalts; hancque levem que- 
fionem ultra 30 annos audieram in Italia, prefertim ab Aithio= 
pibus, & Indis, quibus oneroſus videtur veſtitus ſub Zond torridd. 
Auibus reſpondetur, — Gandet Indus multiplici plumarum 
genere, nag is forſan pro tegumento, quam neceſſitate : rurſus Scy- 
tha willeſo veſtitu. Ita ſub polo Arfico adverts aſperrimas 
ene. —opportuna remedia faciliter adminiſtrat [Natura] 
Liena videlicet in maxima copia, & leviſſimo pretio, & demum 
Pelles diver ſorum animalium, tam ſylveftrium quam domeſticorum. 
Then he gives a Catalogue of them, and ſaith, Quorum omniun 


experti pellifices ita ingeniosè noverunt mixturas componere, ut 
#ulcherrimum decorem oſtendat varietas, & calidiſſimum fomen- 


tum adjundta mollities. OL. Ma. Hiſt. 1. 6. c. 20. 

To this Guard againſt the Cold, namely, of Fire and Cloath- 
ing, I hope the Reader will excuſe me, if I take this Oppor- 
tunity of adding ſome other Defenſatives, Nature (or rather the 
great Author of Nature) hath afforded theſe Northern Regions : 
Such are their high Mountains, abounding, as OJ. Magnus 
ſaith, through all Parts; alſo their numerous Woods, which, 


beſides their Fire, do, with the Mountains, ſerve as excellent 
Screens againſt the cold piercing Air, and Winds. Their pro- 


digious Quantities of Minerals, and Metals alfo afford Heat, 
and warm Vapours, Mineræ ſeptentrionalium regionum ſatis 


mult, magne, diverſe, & opulente ſunt, faith the ſame cu- 


rious, and (for his Time) learned Archbiſhop, J. 6. c. 1. and in 


other Places. And for the Warmth they afford, the Yolcano's 


of thoſe Parts are an Evidence; as are allo their terrible Thun- 

derand Lightning, which are obſerv'd to be the moſt ſevere 
and miſchievous in their metalline Mountains, in which large 
Herds of Cattle are ſometimes deſtroy'd, the Rocks ſo rent and 
ſhatter'd, that new Veins of Silver are thereby diſcover'd ; 
and a troubleſome kind of Quinſy is produced in their Throats, 
by the Stench, and poiſonous Nature of the ſulphureous Va- 
pours; which they diſſolve, by drinking warm Beer and 
Butter together, as OLavus tells us in the ſame Book, Chap. 
IT. | | e 

To all which Defenſatives, I ſhall in the laſt Place add, 
the warm Vapours of their Lakes (ſome of which ar 
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hath wiſely made him naked, and left him to ſhi 
for himſelf, being ſo well able to help himſelf 
And a notable Act this is of the Wiſdom of 
Gor, not only as the mere ſetting forth his Cate 
and Kindneſs to them that moſt needed his Help 
the helpleſs irrational Animals, and in his not over. 
doing his Work; but allo as it is moſt agreeable to 
the Nature and State of Man d, both on natural 
y and political Accounts. That Man ſhould cloath 
: himſelf, is moſtagreeable to his Nature, particularly 
(among 


piouſly large, of 130 Ilalian Miles in Length, and not much 


eſs in Breadth) alſo of their Rivers, eſpecially the Vapours { 
which ariſe from the Sea. Of which Guard againſt ſevere ] 
Cold, we have lately had a convincing Proof in the Great Fro, f 
in 1708 ; wherein, when England, Germany, France, Den- 
mark, yea, the more ſoutherly Regions of Italy, Switzerland, el 
and other Parts, ſuffer'd ſeverely, Ireland and Scotland felt ver m 


little of it, hardly more than in other Winters; of the Parti- ar 
culars of which, having given an Account in the Phil. Tran. 
ſadt. No 324. I ſhall thither refer the Reader. But it ſeems, 
this is what doth ordinarily befal thoſe Northern Parts; parti- 
cularly the Iands of Orkney, of which the learned Dr. Val. 
lace gives this Account: Here the Winters are generally nu: oo 
Jubje# to Rain than Snow ; nor aoth the Froſt and Snow continit | 
ſo long here as in other Parts of Scotland; but the Wind in tht 
mean time will often blow very boifterouſly ; and it rains ſunt: 
times, not by Drops, but by Spouts of Water, as if whole Clm: 
fell down at once. In the Year 1680, in the Month of June of- that 
ter great Thunder, there fell Flakes of Ice near a Fott thiti, 
WALL. Account of Orkzey, Ch. 1. p. 4. From which lat ratio 
Paſſage J obſerve, That altho' in thoſe Parts, the Atmoſphere 
near the Earth be warm, it is exceſſively cold above, ſo asto 
freeze ſome of thoſe Spouts of Water in their Deſcent, into 
ſuch great, and almoſt incredible, Maſſes of Hail. And whence 
55 can this Warmth proceed, but from the Earth or Sea, emitting 
Heat ſufficient to ſtave off the Cold above? Conſult Bok 1 
Chap. 5. Note ©. | | : | 
d Sicut enim fi innata ſibi [i. e. Homini] aligua habere! dl, 
ma, illa ei ſola ſemper adeſſent, ita & fi artem aliquan Naturs 
Jſortitas efſet, reliquas Jane nou haberet. Quia vero ei melius 
erat omnibus armis, omnibuſque artibus uti, neutrum eorum 4 fl. 
turd igſi propterea datum et. GaL Ex, de Uſ. Part.] LES | 
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(among other Things) as being moſt ſalutary, and 
moſt ſuitable to his Affairs. For by this Means, 
Man can adapt his Cloathing to all Seaſons, to all 
Climates, to this, or to any Buſineſs. He can here- 
by keep himſelf ſweet and clean, fence off many In- 
juries; but above all, by this Method of Cloath- 
ing, with the natural Texture of his Skin adapted 
to it, it is that the grand Means of Health, namely, 
Inſenſible Perſpiration , is performed, at leaſt great- 
ly promoted, without which an human Body would 
be ſoon over-run with Diſeaſes. - 
In the next Place, there are good political Rea- 
ſons for Man's Cloathing himſelf, inaſmuch as his 
Induſtry is hereby employed in the Exerciſes of his 
Art and Ingenuity 3 his Diligence and Care are ex- 
erted in keeping himſelf ſweet, cleanly, and neat; 
many Callings and Ways of Life ariſe from thence, 
and (to name no more) the Ranks and Degrees of 
Men are hereby, in ſome Meaſure, rendered viſi- 
| ble to others, in the ſeveral Nations of the Earth. 
Thus it is manifeſtly beſt for Man, that he ſhould 
cloath himſelf, ET ing 


But 


Concerning Inſenſible Perſpiration, Sa xerox ius obſerves, 
that it much exceeds all the ſenſible put together. De Stat. 
Med. pb. 4. That as much is evacuated by Iaſenſible Perſpie 
ration in one Day, as is by Stool in fourteen Days: Particularly, 
That, in a Nights Time, about ſixteen ounces is commonly 
{ent out by Urine, four Ounces by Stool; but above forty Oun- 
ces by Inſenſible Perſpiration, Aphor. 59, 60. That if a Man 
eats and drinks eight Pounds in a Day, five Pound of it is ſpent 
in [nſen/ible Perſpiration, F. 1. Aph. 6. And as to the Times, 
he faith, 4b aſſumpto cibo 5 boris 1 bb circiter perſpirabilis— 
exhalare ſolet, a 5a ad 12 am 3 bt circiter ; 4124 ad 16 am 
vix /elibram, Aph. 56. | | | 
And as to the wonderful Benefits of Inſenſible Perſpiration, 
they are abundantly demonſtrated by the fame learged Perſon, 
bi ſupra 3 as alſo. by BoRELL1 in his ſecond Part De Mot. A- 
"mal. Prop. 168. who ſaith, Neceſaria eft inſenſibilis Tranſ- 

tiratio, ut vita Animalis conſervetur. 5 
nt- 
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prodigious Act of the great Creator's Indul. 


ſuch Cloathing, as is Fino to their Place and 
Buſineſs *, Some covere 


vis, ut in ſuo quague genere permaneant ? Quarum aliæ cori 


rum, c. 


naceis præcipuè, &c. nil aliud ſunt, quam duri & rigidi gil, 


ſpirally, as in Fig. 14, 15, 16, 17. Theſe darker medullary 


220 Of Animals Chathing. Book Iy 


But for the poor ſhiftleſs Irrationals, it ig 
gence, that they are all ready furniſhed with 


with Hair *, ſome with 
5 Fea- 


f Animantium vero quanta varietas eſt? Quanta ad tam rim 


tectæ ſunt, aliæ villis veſtitæ, alie ſpinis birſute : lun 
alias, alias ſquama videmus obductas, alias efſe cornibus armu; 
alias habere effugia pennarum. Cic. de Nat. Deor. I. 2. . 


17. 

s From Malpigbi's curious Obſervations of the Hair, I hill 
note three Things: 1. Their Structure is fiſtulous, or tubular; 
which hath long been a Doubt among the Curious. FiPulſun 
[eſle pilum] demonſtrat luſtratio pilorum & caudd && lh Equr- 

p precipue ſetarum Apri, gue patentioren 
ex fiſtulis compoſitionem exhibent. Eft autem dictus Apri pilu 
Cylindricum corpus quaſi diaphanum fftularum aggert ag 
conflatum, & ſpeciem columne flriate pre ſe fert. Componen- 
tes fiſtule in gyrum ſituate in apice patentiores redduntur; nan 
hians pilus in geminas dividitur partes, & componentes nininæ 


i ſtulæc ——— ieriores redditæ maniſeſtantur, ita at enunerari of! 
poſſint; has autem 20, & ultra numeravi. . Expoſſtæ f. of 
ſtulæ tubuloſæ ſunt, & frequentibus tunicis tranſverſaliu as 1 
fituatis, veluti valvulis pollent. Et quoniam Spine, in Eri. fenc 


ideo, &c. And then he deſcribes the Hedge-hog's Spines, in 
which thoſe Tubes manifeſtly appear ; together with medullary 


Valves and Cells ; not inelegant, which he hath figured in U 
Tab. 16. at the End of his Works. | I. 1 

That which this ſagacious, and not enough to be commended 28 we 
Obſerver, took Notice of in the Structure of Hair, and its Pa. Faſhi 
rity to the Spines, I have myſelf obſerved in ſome meaſure to 


be true, in the Hair of Cats, Rats, Mice, and divers other iS 
Animals; which look very prettily when viewed with a good 
Microſcope. The Hair of a Mouſe (the moſt tranſparent 
of any I have viewed) ſeems to be one ſingle tranſparent 
Tube, with a Pith made up of a fibrous Subſtance, run- 
ning in dark Lines; in ſome Hairs tranſverſly, in others 


Parts, or Lines, I have obſerved, are no other than ſmal] Fi- 
bres convolved round, and lying cloſer together than in other 


Parts of the Hair. They run from the Bottom to the Ty 
| 0 
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Feathers b, ſome with Scales, ſome with Shells i, 
ſome only Skin, and ſome with firm and ſtout Ar- 
mature; all nicely accommodated to the Element in 
which the Creature liveth, and its Occaſions there k. 
To Quadrupeds, Hair is a commodious Cloathing; 
which, together with the apt Texture of their 
Skin, fitteth them for all Weathers, to lie on the 
Ground, and to do the Offices of Man ; and 
thick and warm Furs and Fleeces of others, are 
not only a good Defenſative againſt the Cold and 
Wet; but alſo a ſoft Bed to repoſe themſelves in; 
and to many of them, a comfortable Covering, to 
nurſe and cheriſh their tender Young, 
And as Hair to Quadrupeds, fo Feathers are as 


commodious a Dreſs to ſuch as fly in the Air; to 


Birds, and ſome Inſects, not only a good Guard 
againſt Wet and Cold, and a comfortable Cover- 


ing 


of the Hair; and, I imagine, ſerve to the gentle Evacuation 
of ſome Humour out of the Body : Perhaps, the Hair ſerves 


as well for the inſenſible Perſpiration of hairy Animals, as to 


fence againſt Cold and Wet. In Fig. 14, 16, is repreſented 
the Hair of a Mouſe, as it appears through a ſmall Magnifier ; 
and in Fig. 15, 17, as it appears, when viewed with a larger 
Magnifier. | = 
Upon another Review, I imagine, that although in Fig. 14, 
15. the dark Parts of the Pith ſeem to be tranſverſe, that they, 


$a as in the two other Figures, run round in a ſcrew-like 
aſhion, 


" See Book vii. Chap. 1. Note , e. 
i See Chap. 14. Note ©. 1 | 
* It is a Sign ſome wiſe Artiſt was a Contriver of the Cloath- 


ing of Animals, not only as their Cloathing varies, as their 


Way of Living doth ; but alſo becauſe every Part of their Bo- 
dies is furniſhed with proper, ſuitable Cloathing. Thus divers 
Animals, that have their Bodies covered for the moſt part with 

ort, ſmooth Hair, have ſome Parts left naked, where Haic 
would be an Annoyance ; and ſome Parts beſet with long Hair, 
as the Mane and Tail; and ſome with Riff, ſtrong Brillles, as 
about the Noſe; and ſometimes within the Noſtrils, to guard 
oi, or give Warning of Annoyances. 
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ing to ſuch as hatch and brood their Young ; but 
alſo moſt commodious for their Flight. To which 
Purpoſe they are nicely and neatly placed every 
where on the Body, to give them an eaſy Paſſage 
through the Air“, and to aſſiſt in the wafting 
their Body through that thin Medium. For which 
Service, how curious is their Texture for Light. 
neſs, and withal for Strength? Hollow and thin 
for Lightneſs, but withal, context and firm for 
Strength. And where it is neceſſary they ſhould 
be filled, what a light and ftrong medullary Sub- 
ſtance it is they are filled with? by which curious 
Contrivances, even the very heavieſt Parts made for 
Strength, are ſo far from being a Load to the Body, 
that they rather aſſiſt in making it light and buoy- 
ant, and capacitate it for Flight. But for the Vanes, 
the lighteſt Part of the Feather, how curiouſly are 
they wrought with capillary Filaments, neatly in- 
terwoven together; whereby they are not only 
light, but alſo ſufficiently cloſe and ſtrong, to keep 
the Body warm, and guard it againſt the Injuries 
of Weather, and withal, to impower the Wings, 
like ſo many Sails, to make ſtrong Impulſes upon 
the Air in their Flight n. Thus curious, thus * 

: cial, 


1 The Feathers being placed from the Head towards the Tail, 
in cloſe and neat Order, and withal preened and dreſſed by the 
Contents of the Oil-Bag, afford as eaſy a Tags thro' the Air, 


as a Boat new cleaned and dreſſed finds in its Paſſage through 
the Waters. Whereas, were the Feathers placed the contrary, 
or any other Way (as they would have been, had they been 
placed by Chance, or without Art) they would then have g- 
thered Air, and been a great Incumbrance to the Paſſage of the 
Body through the Air. See Book vii. Chap. 1. Note d. 

m In Book viii. Chap. 1. Note e, there is a particular Account 
of the Mechaniſm of their Vanes, from ſome nice microſcopical 
Obſervations, and therefore I ſhall take no farther Notice of it 
| here. | | 
n Vide BORELL, de Mot. Animal. Prop. 182. Vol. J. 92 
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cial, thus commodious is the Cloathing of Beaſts 
and Birds : Concerning which, more in its proper 
ce. 

ar no leſs right I ſhew that of Reptiles and 
Fiſhes o to be, if it was convenient to enlarge up- 
on this Branch of the Creator's Work. How well 
adapted are the Annuli of ſome Reptiles, and the 
Contortions of the Skin of others, not only to fence 
the Body ſufficiently againſt outward Injuries, but 
to enable them to creep, to perforate the Earth ; 
and in a word, to perform all the Offices of their 
Reptile State, much better than any other Tegu- 
ment of the Body would do? And the ſame might 
be faid of the Covering of the Inhabitants of the 
Waters, particularly the Shells of ſome, which are 
a {ſtrong Guard to the tender Body that is within, 
and conſiſtent enough with their ſlower Motion; 

and the Scales and Skins of others, affording them 


an eaſy and ſwift Paſſage through the Waters. But 
o gee Book ix. EE | r 
For a Sample of this Branch of my Survey, let us chuſe 
the Teguments of Parth-Worms, which we ſhall find compleat- 
ly adapted to their way of Life and Motion, being made in the 
moſt compleat Manner poſlible for terebrating the Earth, and 
W creeping where their Occaſions lead them: For their Body is 

| made throughout of ſmall Rings, and theſe Rings have a cu- 
rious Apparatus of Muſcles, enabling thoſe Creatures with great 
Strength to dilate, extend, or contract their Aunuli, and whole 
Body: Thoſe Axnuli allo are each of them armed with ſmall, 
if, ſharp Beards or Prickles, which they can open, to lay 
hold on, or ſhut up cloſe to their Body: And laſtly, under 
the Skin there lies a ſlimy Juice, that they emit, as Occaſion 
5, at certain Perfarations between the Aunuli, to lubricate the 
Body, and facilitate their Paſſage into the Earth. By all which 
Means they are enabled, with great Speed, Eaſe, and Safety, 
to thruſt and wedge themſelves into the Earth; which they 
could not do, had their Bodies been covered with Hair, Fea- 
chers, Scales, or ſuch like Cloathing of the other Creatures. 
dee more concerning this Anima), Boek ix. Chap. 1. Notes. 


2 F 4 ARISTOTLE, 
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it may be ſufficient to give only a Hint of theſe 


Things, which more properly belong to another g 
Place. A q 
Thus hath the indulgent Creator furniſhed the t 
whole Animal World with convenient, ſuitable 
Cloathing, hy / 
II. Let us, in the next Place, take a ſhort View ſi 
of the Garniture 4, and Beauty thereof. And here P 
we ſhall thus far, at leaſt, deſcry it to be beautiful; 0 
that it is compleat and Workman- like. Even the t 
Cloathing of the moſt ſordid Animals, thoſe that L 
are the leaſt beautified with Colours, or rather v1 
whoſe Cloathing may regrate the Eye r; yet when ar 
we come ſtrictly to view them, and ſeriouſly confi | bl 
der the nice Mechaniſm of one Part, the admirs- W 
ble Texture of another, and the exact Symme- Ju 
try of the Whole ; we diſcern ſuch Strokes of in- ga 
imitable Skill, ſuch incomparable Curioſity, that | pr 
we may ſay with Solomon, Eccl. iii. 11. [Goo] be 
hath made every thing beautiful in his Time. Wc 
Bur for a farther Demonſtration of the ſuper- hd 
eminent Dexterity of his Almighty Hand, he hath ear 
been pleaſed, as it were on Purpoſe, to give ſur- be 
prizing Beauties to divers Kinds of Animals. What nt 
radiant Colours are many of them, particularly (0. 
ſome Birds and Inſects 5, bedecked with! What a oy 
| | 1 prodi- Tour 
2 Ar1sTOTLE, in his Hift. Anim. J. 3. c. 12. names fever ; 
8 that by being drank of, change the Colour of the 4 
* For an Example, let us take the Cloathing of the Tortvi/ Cole 
and Viper; becauſe, by an incurious View, it rather regrateth, 5 at 


than pleaſeth the Eye: But yet, by an accurate Survey, de 
find the Shells of the former, and the Scales of the latter, to 
be a curious Piece of Mechaniſm, neatly made, and fo com- 
pleatly, and well put and tacked together, as to exceedany hu- 
man Compoſures: Of the latter, ſee more in Book ix. Chap. l. 
Note. | 
s lt would be endleſs to enter into the Particulars of tht | 
beautiful Birds and Iuſects of our European Parts; but eſpe- 
cially thoſe inhabiting the Countries between the Tropey 
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rodigious Combination is there often of theſe, yea, 
how nice an Air frequently of meaner Colours e, 
a5 to captivate the Eye of all Beholders, and exceed 
the Dexterity of the moſt exquiſite Pencil to copy? 
And now, when we thus find a whole World of 
Animals, cloathed in the wiſeſt Manner, the moſt 
ſuitable to the Element in which they live, the 
place in which they reſide, and their State and Oc- 
caſions there; when thoſe that are able to ſhift for 
themſelves, are left to their own Diſcretion and 
Diligence, but the helpleſs well accouter'd and pro- 
vided for; when ſuch incomparable Strokes of Art 
and Workmanſhip appear in all, and ſuch inimita- 
ble Glories and Beauties in the Cloathing of others; 
who can, without the greateſt Obſtinacy and Pre- 
judice, deny this to be God's Handy-work ? The 
gaudy, or even the meaneſt Apparel, which Man 
provideth for himſelf, we readily enough own to 
be the Contrivance, the Work of Man: And ſhall 
we deny the Cloathing of all the Animal World be- 
ſides (which infinitely ſurpaſſeth all the Robes of 
arthly Majeſty ; ſhall we, dare we, deny that) to 
be the Work of any thing leſs than of an infinite, 
intelligent Being, whoſe Art and Power are equal 
to ſuch glorious Work! 


which are obſerved as much to exceed our Birds in their Co- 
ours, as ours do theirs in their Singing. 

© The Wry-nec#, at a Diſtance, is a Bird of mean Colour; 
neither are indeed its Colours radiant, or beautiful, ſingly con- 

ider'd : But when it is in the Hand, we ſee its light and darker 
Colours ſo curiouſly mix'd together, as to give the Bird a ſur- 
prizing Beauty. The ſame is alſo obſervable in many Inſects, 
particularly of the Phalæna. Kind. 5 | 


Q CHAP. 
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CHAP. XIII. 
Of the Houſes and Habitation of AxIMAIs 


AVING in the laſt Chapter, as briefly az 

J well could, ſurveyed the Cloathing of Ani. 

mals, I ſhall in this take a View of their Houſes, 

Neſts, their Cells and Habitations, another Thing no 

leſs neceſſary to their Well-being than the laſt ; and 

in which the Great Creator hath likewiſe ſignalized 

his Care and Skill, by giving Animals an Archi. 

tectonick Faculty, to build themſelves convenient 

Places of Retirement, in which to repoſe and ſecure 
themſelves, and to nurſe up their Young, 

And here, as before, we may conſider the Caſe 
of Man, and that of the irrational Animals, Man 
having (as I faid) the Gift of Reaſon and Under. 
ſtanding, is able to ſhift for himſelf, to contrive 
and build, as his Pleaſure leads him, and his Abi- 
lities will admit of. From the meaneſt Huts and 
Cottages, he can erect himſelf ſtately Buildings, 
bedeck them with exquiſite Arts of Architecture, 
Painting, and other Garniture; ennoble them, and 
render them delightful with pleaſant Gardens, 
Fountains, Avenues, and what not? For Man 
therefore the Creator hath abundantly provided in 
this Reſpect, by giving him an Ability to help him- 
ſelf. And a wiſe Proviſion this is, inaſmuch as ii 
is an excellent Exerciſe of the Wit, the Ingenuity, 
the Induſtry, and Care of Man. 

But ſince Ingenuity, without Materials, would 
be fruitleſs, the Materials therefore which the Cre- 
ator hath provided the World with, for this very | 
Service of Building, deſerve our Notice. bas 

great 
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great Varieties of Trees *, Earth, Stones, and 
Plants, anſwering every Occaſion and Purpoſe of 
Man for this Uſe, in all Ages and Places all the 
World over, is a great Act of the Creator's Good- 
neſs ; as manifeſting, that ſince he has left Man to 
ſhift for himſelf, it ſhould not be without ſufficient 


Helps to enable him to do fo, if he would but make 


uſe of them, and the Senſe and Reaſon which Goo 
hath given him. 1 

Thus ſufficient Proviſion is made for the Habi- 
tation of Man. : 5 

And no leſs ſhall we find is made for the reſt of 
the Creatures; who, altho* they want the Power 
of Reaſon to vary their Methods, and cannot add 
to, or diminiſh from, or any way make Improve- 
ments upon their natural Way, yet we find that 


natural Inſtin&t which the Creator's infinite Un- 


derſtanding hath imprinted in them, to be abun- 
dantly ſufficient, nay, in all Probability, the very 
beſt or only Method they can take, or that can be 


invented, for the reſpective Uſe and Purpoſe of each 


peculiar Species of  Animals*, If ſome Crea- 


tures make their Neſts in Houſes, ſome in Trees, 


ſome 


ant utile lignum | 

Navigiis Pinos, domibus Cedroſque, Cupreſſoſgue: 

Hint radios trivere rotis, hinc tympana plauſtris 

Agricolæ, & pandas ratibus poſuere carinas. 

Viminibus Salites fœcundæ, frondibus Ulmi ; 

At Myrtus validis haſtilibus, & bona bello 

Cornus ; Ityravs Taxi torquentur in arcus. 

Nec Tiliæ leves, aut torno rafile Buxum, 

Non formam accipiunt, ferroque cavantur atuto 2 

Necnon & torrentum undam levis innatat Alnus 5 

Miſſa Pado: necnon & apes examina condunt 

Corticibuſqae cavis, vitioſægue Ilicis alveo. ; 
ER Vis. Georg. I. 2. carm. 442. 


See Chap. 15. and Book viii. Chap. 6. 
| e 
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ſome in Shrubs, ſome in the Earth e, ſome in 


Stone, ſome in the Waters, ſome here, and ſome 


there, or have none at all; yet we find, that that 
Place, that Method of Nidification, doth abundant. 
ly anſwer the Creatures Uſe and Occaſions, They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Young. We 
are ſo far from diſcovering any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs befal the Species, any Decay, any periſhing 
of their Young; that, in all Probability, on the 

Es con- 


© Many of the Veſpæ Ichneumones are remarkable enough for 
their Nidification and Proviſion for their Young. Thoſe that 
build in Earth (which commonly have golden and black Rings 
round their 4/vi) having lined the little Cells they have perfo- 
rated, lay therein their Eggs, and then carry into them Mag- 
gots from the Leaves of Trees, and ſeal them up cloſe and neat- 
ly. And another Ichneumon, more of the Veſpa than Muſca- 
Tchneumon Kind (having a little Sting in its Tail, of a black 


Colour) gave me the Pleaſure, one Summer, of ſeeing it build 
its Neſt ina little Hole in my Study-Window. This Cell was 


coated about with an odoriferous, reſinous Gum, collected, I 


ſuppoſe, from ſome Fir- Trees near; after which it laid two 


Eggs (I think the Number was) and then carried in divers 
Maggots, ſome bigger than itſelf. Theſe it very ſagaciouſy 


| ſealed cloſe up into the Neſt, leaving them there, doubtleſs, | 


partly to aſſiſt the Incubation ; and eſpecially for Food to the 
future Young, when hatched. | 
Of this Article of theſe Ichneumons, Ariſtotle himſelf takes 
Notice (but I believe he was ſcarce aware of the Eggs ſealed | 
up with the Spiders) Ot 5 Sons Lye mores nature, Ke. 
As to the Veſpæ, call'd Ichneumones (leſi than others) they fil 
Spiders, and carry them into their Holes, and having ſealtl 
them up with Dirt, they therein hatch, and produce thaſe of tht | 


ſame Kind, Hiſt. Anim. 1. 5. c. 20. 


To what hath been ſaid about theſe Ichneunon Waſps, I ſhall 
add one Obſervation more, concerning the providential Structure 
of their Mouth in every of their Tribes; viz. their Jaws art 
not only very ſtrong, but nicely fized, curved, and placed for 
gnawing and ſcraping thoſe complete little Holes they perſorate 
in Earth, Wood, yea, in Stone itſelf, | 


Tully 
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contrary, in that particular Way they better thrive, 
are more ſecure, and better able to ſhift for, and 


help themſelves. If, for Inſtance, ſome Beaſts make 
to themſelves no Habitation, but lie abroad in the 
open Air, and there produce their Young; in this 


wiſe, by reaſon they are either taken Care of by 
Man d, or in no Danger, as other Creatures, 
from Abroad. If others repoſite their Young in 
Holes © and Dens, and ſecure themſelves alſo 


wanting, their. Lives being ſought either by the 
Hoſtility of Man, or to fatisfy the Appetite of ra- 
pacious Creatures f. If among Birds, ſome build 
their Neſts cloſe, ſome open, ſome with this, ſome 
with another Material, ſome in Houſes, ſome in 
Trees, ſome on the Ground s, ſome on Rocks 


given an Inſtance in the Eagle, Fob xxxix. 27, 28.) 


4 Tully having ſpoken of the Care of ſome Animals towards 
their Young, by which they are nurſed and brought up, faith, 

Accedit etiam, ad nonnullorum animantium, & earum rerum 
quas terra gignit, conſervationem, & ſalutem, hominum etiam 
ſelertia & diligentia. Nam nultæ & pecudes, & ſflirpes ſunt, 


que fine procuratione hominum ſalve eſſe nos paſſunt. Ci c. de 
Nat. Deor. I. 2. c. 52. 


they their Houſes in the Rocks. 
t See Note l. | | 
Calli Sylveſtres, in his Northern Country, to ſecure themſelves 
againſt the Cold and Storms of the Winter. Cum nives inſtar 
cllium terre ſuper ficiem ubique cooperiunt, ramoſque arberum 
diutils deprimunt & condenſant, certos fruftus Betulæ arboris 


digeſtos; idque tanta aviditate, ac quantitate, ut repletum 
| guttur toto corpore majus appareat. Deinde partitis agminibus 
feſe inter medios nivium colles immergunt, preſertim in Fan. 
Fer. Martio, quands nives ut turbines, typhones, vel teinpeſta- 
ies graviſſime e nubibus deſcendunt. Cimgue coopertæ ſunt, — 
* be 


| Caſe we find there is no Need it ſhould be other- 


therein, it is, becauſe ſuch Guard, ſuch Security, is 


and Crags on high (of which Gop himſelf hath 


Prov. xxx. 26. The Conies are but a feeble Folk, yet nate 


It is a notable Inſtinct Which OI. Magnus tells us of the 


— ◻—-— iin forme longi Piper is vorant, & glutiunt in- 
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| And ſo among the Inſect and Reptile Kinds, if ome 
repoſite their Eggs or Young in the Earth, ſome in 


Wood, ſome 1n Stone, ſome on one kind of Plant, | 

N ſome on another, ſome in warm and dry Places, 

ö ſome in the Water, and moiſt Places, and ſome in 1 

| their own Bodies only, as ſhall be ſhewn in proper ; 

E Place ; in all theſe Caſes it is, in all Probability, the t 

if | beſt or only Method the Animal can take for the p 

1  Hatching and Production of its Young, for their 

of Supplies, Safety, or ſome other main Point of their K 

| Being or Well-being. This is manifeſt enough in * 

| many Caſes, and therefore probable in all. It is 4 

manifeſt that ſuch Animals, for Inſtance, as breed 0 

in the Waters (as not only Fiſh, but divers Inſects, U 

and other Land-Animals do) that their Young can- 0 

not be hatched, fed, or nurſed up in any other t. 

Element. It is manifeſt alſo, That Inſects, which a 

lay their Eggs on this, and that, and the other 0 

agrecable Tree, or Plant, or in Fleſh, c. that it oi 

is by that Means their Young are fed and nurſed 38 

up. And it is little to be doubted alſo, but that V 
theſe Matrixes may much conduce to the Matura. 

tion and Production of the Young, And ſo in al 

other the like Caſes of Nidification, of Heat or 

Cold, Wet or Dry, Expoſed or Open, in all Pro- de 

bability this is the beſt Method for the Animals - 

Good, moſt ſalutary and agreeable to its Nature, * 

moſt for its Fecundity, and the Continuance and pi 

Increaſe of its Species; to which every Species df 1 

Animals is naturally prompt and inclined. = 

| — Thus i", 
Div 
[il tertis bebdomadis cibo in gutture collicto, egeflo, & reſumpto vi. ” 
it vunt, Venatorum canibus non produntur. 22d fi pr: Hij, 
il  fentiunt nivem imminere majorem, prædicto fruttu iterum dtv. k 
18 rato, aliud domicilium captant, in eoque manent Aſgue ad finen Sub 
| Martij, &c. OL. Mac. Hiſt, I. 19. c. 33. ay 
| | | r 


ſt 
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Thus admirable 1s the natural Sagacity and In- 
ſtinct Þ of the irrational Animals in the Conve- 
nience and Method of their Habitations : And no 
leſs is it in the Fabrick of them. Their Architecto- 
nick Skill, exerted in the Curioſity and Dexteri- 
ty of their Works, and exceeding the Skill of Man 
to imitate 3 this, I ſay, deſerves as much or more 
Admiration and Praiſe, than that of the moſt ex- 
quiſite Artiſt among Men. For with what inimita- 
ble Art * do theſe poor untaught Creatures lay 
a parcel of rude and ugly Sticks and Straws, Moſs 
and Dirt together, and form them into commo- 
dious Neſts! With what Curioſity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender .Bodies of 
themſelves, and their Young, and to keep them 
warm? And with what Art and Craft do many 
of them thatch over, and coat their Neſts with- 
out, to dodge and deceive the Eye of Spectators, 
as well as to guard and fence againſt the Injuries of 
Weather ? With what prodigious Subtilty do 
pe | +. won 


h It is a very odd Story (which J rather mention for the Rea- 
der's Diverſion, than for its Truth) which Dr. Lud. de Beaufort 
relates: Vir fide dignus narravit mihi, quod cam ſemel, animi 


videndi, quid in tali occafione præ ſtaret; illa cam fruſtra ſæ- 
pits tentä ſſet roſtro illud auferre, calls admodum impatiens, a- 
biit, & poſt aliquod temporis ſpatium reverſa eſt, roſtro gerens 
plantulam, gud obturamento applicata, paulo paſt, illud veluti 
telum eripuit tantã vi, ut diſperſa impetu herbula, occafionem 
Mi, ab aviculd ejus virtutem diſcendi, præripuerit. Coſmog. 
Divina, & 5. Chap. 1. Had he told us what the Plant was, 
we might have given better Credit to this Story. 

Of the Subtilty of Birds in Nidification, ſee PLIx. Nat. 
OAT TE, en 

& Among many Inſtances that might be given of this 
dubtilty of Birds, and other Creatures, that of the /ong-tailed 
Titmouſe deſerves Obſervation,” who with great Art builds 
her Neſt with Moſſes, Hair, and the Webs of Spiders, caſt 


Q4 out 


gratia, nidum avicule ligno obturaſſet, ſeque occultaſſet, cupidus 
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ſome foreign Birds ', not only plat and weave the 
fibrous Parts of Vegetables together, and curiouſly 
tunnel them, and commodiouſly form them into 
Neſts, but alſo artificially ſuſpend them on the ten- 
der Twigs of Trees, to keep them out of the reach 
of rapacious Animals? 

And ſo for Inſects, thoſe little, weak, thoſe ten- 
der Creatures; yet, what admirable .\ rtifts are they 
in this Buſineſs of Nidification! With what great 
Diligence doth the little Bee gather its Combs 
from various Trees m and Flowers! The Waſp 


from 


out from them when they take their Flight. See Book vii, 
Chap. 5. Note*, with which the other Materials are ſtrongly 


tied together. Having neatly built, and covered her Neſt wi 
_ theſe Materials without, ſhe thatcheth it on the Top with the 


Muſcus arboreus ramoſus, or ſuch like broad, whitiſh Moſs, to 
keep out Rain, and to dodge the SpeQator's Eye; and within 
ſhe lineth it with a great Number of ſoft Feathers, ſo many, 
that I confeſs I could not but admire how ſo ſmall a Room could 
hold them ; eſpecially that they could be laid fo cloſe and hand- 
ſomely together, to afford ſufficient Room for a Bird with ſo 
long a Tail, and fo numerous an Iſſue as this Bird commonly 
hath, which Mr. Rav faith (Synopſ. Method. Avium. p. 74 
Ova inter omnes aviculas numeroſiſſima ponit. See more of the 
Neſt of this Bird, from ALprovano. in Villugb. Ornith. p. 


The Neſt of the Gzira tangeima, the Idterus minor, and 
the 7Tupujuba, or whatever other Name the American Hany- 
Nefts may be called by, are of this Kind. Of which ſce Wit- 

 LUGHBY's Ornith. Lib. 2. Chap. 5.4 12,13. alſo Dr. GEW. 
Muſeum Reg. Soc. Part I. $4. Chap. 4. Theſe Neſts I have 
divers Times ſeen, particularly in great Perfection in our R. 5. 


Repoſitory, and in the noble and well furniſhed Mauſæun 94 


my often commended Friend Sir Hans Sloane; and at the ſame 
Time I could not but admire at the neat Mechaniſm of them, 
and the Sagacity of the Bird, in hanging them on the Twigs 
of Trees, to ſecure their Eggs and young from the Apes. 


m I mention Trees, becauſe I have ſeen Bees gather the Gum 
of Fir Trees, which at the ſame Time gave me the Pleaſure of 
ſeeing their Way of loading their Thighs therewith, performed 


with great Art and Dexterity, 
| Waſp! 


— — 
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from ſolid en Timber! And with what prodigi- 
ous geometrical Subtilty do thoſe little Animals 
work their deep hexagonal Cells, the only proper 
Figure that the beſt Mathematician could chuſe for 
ſuch a Combination of Houſes *! With what 
Accuracy do other Inſects perforate the Earth p, 
Wood, yea, Stone 1tlelt. *! For which Service, 
the compleat Apparatus of their Mouths ”, and 
Feet 3, deſerves particular Obſervation, as hath 


been, 


" Vaſps, at their firſt Coming, may be obſerv'd to frequent 
Poſts, Boards, and other Wood that is dry and ſound; but ne- 
ver any that is rotten. Theſe they may be heard to ſcrape and 

gnaw ; and what they ſo gnaw off, they heap cloſe together 
between their Chin and Fore-legs, until they have gotten e- 
nough for a Burden, which they then carry away in their 
Mouths, and make their Cells with. 


o Circular Cells would have been the moſt capacious ; but 
this would by no means have been a convenient Figure, by rea- 
ſon much of the Room would have been taken up by Vacan- 
cies between the Circles ; therefore it was neceſſary to make uſe 
of ſome of the rectilinear Figures. Among which only three 
could be of Uſe ; of which Pareus ALEX Ax DRIN. thus diſ- 
courſeth; Cum igitur tres figure ſunt, qne per ſeipſas locun 
circa idem punfum conſiſtentem replere paſſunt, Triangulum ſtil. 
Quadratum, & Hexagonum, Apes illam, gue ex pluribus an- 
gulis conſtat, ſapienter delegerunt, utpate ſuſpicantes eam plus 
nellis capere quam utramwvis reliquarum. At apes quidem illud 
tantim quod ipſis utile eſt cognoſcunt; viz. Hexagonum Quadra- 
to & Trianguls e majus, & plus Mellis capere poſſe ; nimirùm 
equali materia in conſtructionem e e conſumpta. Nor 
vero gui plug ſapientie quam Apes habere profitemur, aliquid 
etiam magis inſigne inveſtigabimus. Collect. Math. I. 5. 

? See before, Note | 

4 See Chap. 11. Note *. 

r See Chap. 11. Note J. 


Among many Examples, the Legs and Feet of the 
Mole Cricket (Gryllotalpa) are very remarkable. The PFore- 
Legs are very brawny and ſtrong; and the Feet armed each 
with four flat ſtrong Claws, together with a ſmall Lamina, 
with two larger Claws, and a third with two little Claws: 
Which Lamina is jointed to the Bottom of the Foot, to be 
extended, to make the Foot wider, or withdrawn within the 
Foot. Theſe Feet are placed to ſcratch ſomewhat ſide ways, 
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Houſes within, and ſeal them up, and fence them 
without ©! How artificially will others fold up 


are very like them alſo in Figure. 


Worms of the Ephemeron. To this Purpuſe [to dig their Cells] 
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Lobſters, which ſerve them more readily to bore the Clay. Sw au- 
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been, and will be hereafter obſerv'd. And fur. 
ther yet; With what Care and Neatneſs do moſt 
of thoſe little ſagacious Animals line thoſe their 


the Leaves of Trees and Plants u others houſe 
themſelves in Sticks and Straws ; others glue light 
and floating Bodies together“; and by that Ar. 
tifice make themſelves floating Houſes in the Wa. 


ters, 


as well as downward, after the Manner of Moles Feet; and they 
Somewhat of this Nature, Swammerdam obſerves of the 


the wiſe Creator hath furniſp'd them (faith he) with fit Members, 
For, befides that their two Fore-legs are formed ſomewhat like 
thoſe of the ordinary Moles, or Gryllotalpa ; he hath alſo fur- 
niſb'd them with two toothy Cheeks, ſomewhat like the Sheers of 


MER DAM's Ephem. Vit. Publiſhed by Dr. % , Chap. 3. 
© See the before-cited Note ©. 

u They are for the moſt Part, ſome of the Phalænæ Tribe, ſor 
which inhabit the tunnelled, convolved Leaves, that we meet the 
with on Vegetables in the Spring and Summer, And it is a Ste 
ſomewhat wonderful Artifice, how ſo ſmall and weak a Crea- ig 
ture, as one of theſe newly - hatch'd Maggots (for doubtleſs it 


is they, not the Parent-Animal, becauſe ſhe emits no Web, gre 
nor hath any textrine Art) can be able to convolve the ſtub- Wil 
born Leaf, and then bind it in that neat round Form, with the the 
Thread or Web it weaves from its own Body; with which it wh 
commonly lines the convolved Leaf, and ſtops up the two Ends, Bod 
to prevent its own falling out, and Earwigs, and other noxious Ce] 
Animals getting in. | = l 
w The ſeveral Sorts of Phryganea or Cadets, in their (alt 


Nympha, or Maggot. tate, thus houſe themſelves ; one Sort 
in Straws, call'd from thence Straw-Worms ; others in two or 
more Sticks, laid parallel to one another, creeping at the Bot- tha; 
tom of Brooks ; others with a ſmall Bundle of Pieces of 
Ruſhes, Duck-weed, Sticks, &c. ghu'd together, wherewith 
they float on the Top, and can row themſelves therein about 
the Waters, with the Help of their Feet : Both theſe are call'd 
Cod-bait. Divers other Sorts there are, which the Reader Frog 


may ſee a Summary of, from Mr. WiLLUGHBY, in Rall = 
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ter, to tranſport themſelves at Pleaſure after their 
Food, or other neceſſary Occaſions of Life ! And 
for a Cloſe, let us take the ſcriptural Inſtance of 
the Spider, Prov. xxx. 28. which is one of the four 
little Things, which, ver. 24. Agur ſays, is exceed- 
ing wiſe : The Spider taketh bold with her Hands, and 
is in Kings Palaces x. I will not diſpute the Truth 
of our Engliſh Tranſlation of this Text, but ſuppo- 
ſing the Animal mention'd to be that which is 
meant; it is manifeſt that the Art of that Species 
of Creatures, in ſpinning their various Webs, and 
the Furniture their Bodies afford to that Purpoſe, 
are an excellent Inſtin&; and Proviſion of Na 


ture, 
ſetting forth its glorious Author. 


And 


thid, Inſect. p. 12. together with a good, tho? very brief De- 
ſeription of the Papilionaceous Fly, that comes from the Cod- 
bait Cadew, It is a notable architectonick Faculty which al! 
the Variety of theſe Animals have, to gather ſuch Bodies as are 
fitteſt for their Purpoſe, and then to glue them together; 
ſome to be heavier than Water, that the Animal may remain at 
the Bottom, where its Food is (for which Purpoſe they uſe 
Stones, together with Sticks, Ruſhes, &c.) and ſome to be 
lighter than Water, to float on the Top, and gather its Food 
from thence. Theſe little Houſes look coarſe, and ſhew no 
great Artifice outwardly ; but are well tunnelled, and made 
within with a hard tough Paſte; into which the hinder Part of 
the Maggot is ſo fix'd, that it can draw its Cell after it any 
where, without Danger of leaving it behind ; as alſo thruſt its 
Body out, to reach what it wanteth ; or withdraw it into its 
Cell, to guard it againſt Harms. | 

* Having mentioned the Spider, I ſhall take this Occaſion 
(although it be out of the Way) to give an Inſtance of the poi- 
ſon of ſome of them. $calicer, Exerc. 186. relates, That 
in Gaſcony, his Country, there are Spiders of that Viralency, 
that if a Man treads upon them, to cruſh them, their Poiſon will 
paſs through the very Soles of bis Shoe. Boy I. Subtil. of EMuv, 
C 4 | 


Mr. Leezvenhoek put a Frog and a Spider together into a Glaſs, 
and having made the Spider ſting the Frog divers Times, the 
Frog dy'd in about an Hour's Time. Pbiloſ. Tranſat. No 272. 

In the fame Tranſa&ion, is a curious Account of the Man- 


der how Spiders lay, and guard their Eggs; viz. they one | 
FO = them 
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upper Part of her Belly, near the hind Legs, c. Alſo there 


- ous; ſeveral Perſons, as well as Birds, ſwallowing them without 


| Who was adviſed to take them medicinally at firſt, and would 
at any Time ſwallow them, affirming them to be ſweet, and 


of her Caſe, and that ſhe was given over by the Doctors, went 


an Excuſe for his Abſence, he received his Pay with great Ap 
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And now from this ſhort and tranſient View gf 
the architeQonick Faculty of Animals, eſpecially 
the Irrationals, we may eaſily perceive ſome ſims. 
rior and wiſe Being was certainly concern'd in 
their Creation or Original. For, how is i poſſi. 
ble that an irrational Creature ſhould, with ordinary 
and coarſe, or indeed any Materials, be ever able 
to perform ſuch Works, as exceed even the Imi. 
tation of a rational Creature? How could the Bo. 
dies of many of them (particularly the laſt men- 
tion'd) be furniſh'd with architective Materials 

. Hoy je 


them not out of the hindermoſt Part of the Body, but under the 


is.an Account of the Parts from which they emit their Webs, 
and divers other Things worth Obſervation, with Cuts illuftrz- 
ting the whole, | | ES 
But in Philo. Tranſ. No 22 Dr. NarH. Farreax, from 
S. RE DI, and his own Obſervations, thinks Spiders not venom- We 


Hurt: Which I myſelf have known in a Perſon of Learning, 


well-taſted : And not only innocuous, but they are very ſaluti- 
ferous too, in ſome of the moſt ſtubborn Diſeaſes, if the plea- 
ſant Story in Mo»ffet be true, of a rich London Matron, cured 
of a deſperate Tympany, by a certain Debauchee, that hearing 


to her, pretending to be a Phyſician, and confidently affirming 
he would cure her; which ſhe being willing to believe, agrees 
with him for ſo much Money, one half to be paid down, the 
other upon Cure. Upon which he gives her a Spider, promi- 

ſing her Cure in three Days. Whereupon (not doubting but 
that he had poiſon'd her, and fearing he might be call'd to Ac- 
count for it) he gets out of Town as faſt as he could. But in- 
Read of being poiſon'd, ſhe ſoon recover'd. After ſome Months, 
the Quack gets privately to Town, when he thought the Buſtle 
might be over; and enquiring how his Patient did, was in- 
form'd of her Cure; and thereupon viſiting her, and making 


plauſe and Thanks. Movers. Izſect. I. 2.c. 1757. 
Having faid ſo much of Spiders, I might here add thelt 
Flight: But of this, ſee Book viii. Chap, 4. Note ©. 
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How could they ever diſcover them to be in their 
Bodies, or know what Uſe to make of them? We 
muſt therefore neceſſarily conclude, That the Irra- 
tionals either have Reaſon and Judgment, not only 
Glimmerings thereof, but ſome of its ſuperior 
Acts, as Wiſdom and Foreſight, Diſcretion, Art 
and Care; or elſe, that they are only paſſive in 
the Caſe, and act by Inſtinct, or by the reaſon of 
ſome ſuperior Being imprinted in their Nature, or 
ſome Way or other (be it how it will) congenial 
with them. That they are rational, or excel Man in 
Art and Wiſdom, none ſurely will be ſo fooliſh as 
| toſay: And therefore we muſt conclude, That 
| thoſe excellent Ends they purſue, and that admira- 
| ble Art they exert, is none of their own, but owing 
to that infinitely-wiſe and excellent Being, of whom 
it may be ſaid, with reference to the irrational, as 
well as rational Creatures, as it is, Prov. ii. 6. The 


Lord giveth Wiſdom ; out of his Mouth cometh Know- 
| ledge and Underſtanding, 


CHAP. 
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CHAP. XIV. 
Of An1MALs Selj-Preſervation, 


Aving thus conſider'd the Food, Cloathing, 
H and Houſes of Animals; let us in this Chap. 
ter take a Glance of another excellent Proviſion 
the wiſe Creator hath made for the Good of the 
animal World ; and that is, the Methods which all 
Animals naturally take for their Self-preſervation - 
and Safety. And here it is remarkable (as in the 


Caſes before) that Man, who is endow'd with Rea- 


ſon, is born without Armature, and is deſtitute of 
many Powers, which irational Creatures have ina 


much higher Degree than he, by reaſon he can 


make himſelf Arms to defend himſelf, can contrive 
Methods for his own Guard and Safety, can many 
Ways annoy his Enemy, and ſtave off the Harms 
of noxious Creatures. 
But for others, who are deſtitute of this ſuper- 


eminent Faculty, they are ſome way or other pro- 


vided with ſufficient Guard *, proportionate to 
their Place of Abode, the Dangers they are like to 
incur there b; and, in a word, to their 18 
ow 


a Callent in hoc cuna animalia, ſciuntgue non ſua modd con- 
moda, veram & hoſtium adverſa ; norunt ſua tela, nörunt occd- | 


ones, parteſque diſſidentium imbelles. In wentre mollis eft tenu- 


iſque cutis Crocodilo : ideoque ſe, ut territi, mergent Delpbini, 


ſubeunteſque alvum ilia ſecant ſpind. PL ix. Nat. Hiſt. I. 8. c. 25. 


b Omnibus aptum eft Corpus Anime moribus & facultati- 
Bus : Equo fortibus ungulis & jubd eft ornatum (etenim ve!'x 
& ſuperbum & generoſum eſt animal) Leoni autem, utpote alt, 


moſo & feroci, dentibus & unguibus validum. Ita 7 2 
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| Occaſions and Need of Security. Accordingly, 
ſome are ſufficiently guarded againſt all common 
Dangers, by their natural Cloathing; by their Ar- 
mature of Shells, or ſuch like hard and impregna- 
ble Covering of their Body ©. Others deſtitute of 
this Guard, are armed, ſome with Horns d, ſome 
with ſharp Quills and Prickles *, ſome with 
| | Claws, 


Tauro && Apro; illi enim Cornua, huic exerti Dent. 
Cervo autem & Lepori (timida enim ſunt animalia) velox corpus, 
ſed inerme. Timidis enim velocitas, arma audacibus convenie- 
hant—Homini autem ( ſapiens enim eſt—) manus dedit, inſirr- 
mentum ad omnes aries neceſſarium, paci non mints quam bello 
iloneum. Non igitur indiguit Cornu ſibi innato, cùm meliora Cor- 
nibus arma manibus, quandocungue volet, poſſit accipere: Etenin 
Enjis & Haſta majora ſunt Arma, & ad incidendum prompti- 
ira—_— Neque Cornu, neque Ungulæ quicquam niſi comints agere 
poſunt ; Hominum verò arma eminus juxta ac cominas agunt: 
telum quidem & ſagitta magis quam cornua. Non igitur eſt 
nudys, neque inermis.— /d ipſi oft Thorax ferreus, quandocun- 
que lilet, omnibus Coriis difficilius ſauciata organum. Nec 
Thorax ſolum, ſed & Domus, & Murus, & Turris, Ic. GaL EN. 
de Ul. Part; I. 1. e. 2. VV a 
| © Shells deſerve a Place in this Survey, upon the Account of 
their great Variety, the curious and uncouth Make of ſome, 
and the beautiful Colours, and pretty Ornaments of others; 
but it would be endleſs to deſcend to Particulars. Omitting o- 
thers, I ſhall therefore only take Notice of the Tortoi/e-Shell, 
by reaſon a great deal of Dexterity appears, even, in the Sim- 
plicity of the Animal's Skeleton. For, beſides that the Shell 
za ſtout Guard to the Body, and affords a ſafe Retreat to the 
Head, Legs, and Tail, which it withdraws within the Shell 
upon any Danger: Beſides this, I ſay, the Shell ſupplieth the 
Place of all the Bones in the Body, except thoſe of the extreme 
Parts, the Head and Neck, and the four Legs and Tail. So 
that at firſt Sight, it is ſomewhat ſurprizing to ſee a compleat 
deleton conſiſting of ſo ſmall a Number of Bones, and they 
abundantly ſufficient for the Creatures Uſe. 
Dente timentur Apri: defendunt cornua Tauras : 
Imbelles Dame quid niſi præda ſumus ? 
| _____ MarT1ar.l. 13. Epigr. 94. 
The Hedge-hog being an helpleſs, flow, and patient Ani- 
mal, is accordingly guarded with Prickles, and a Power of 
valng elf up in them. Clavis terebrari ſibi pedes, & - 
8 ciudi 
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| Claws, ſome with Stings f; ſome can ſhift and 
change their Colours s; ſome can make their 
Eſcape by the help of their Wings, and others by 


the 


eindi viſcera patientiſſim? ferebat, omnes cultri ictus ſint genit. 
piuſquam Spartana nobilitate concopuens. BokRIcHIus in Rl 
de Echino. Panniculum carnoſum amplexabatur Muſculus pen} 
eircularis, admirandæ fabrice, lacinias ſuas ad pedes, caudan 
_ eaput, vari exporrigens, cujus miniſterio Echinus ſe ad arbitrim 
in orbem contrahit. Act. Dan. in Blaſio. 
Ife licèt digitos teſtudine pungat acutä, 
Cortice depoſito mollis Echinus erit. Max r. I. 13. Epig. 86, 
f The Sting of a Waſp, or Bee, &c. is ſo pretty a Piece of 
Work, that it is worth taking Notice of, ſo far as I have not 
found others to have re of it. Others have obſerved the 
Sting to be an hollow Tube, with a Bag of ſharp penetrating 
Juices (its Poiſon) joined to the End of it, within the Body 
of the Waſp, which is, in Stinging, injected into the Fleſh 
through the Tube. But there are, beſides this, two ſmall, 
ſharp, bearded Spears, lying within this Tube, or Sting, as in 
a Sheath. In a Vaſp's Sting, I counted eight Beards on the 
Side of each Spear, ſomewhat like the Beards of Fiſh-hooks, 
Theſe Spears in the Sting, or Sheath, lie one with its Point 
a little before that of the other; as is repreſented in Fig. 21, 
to be ready (I conceive) to be firſt darted into the Fleſh; 
which being once fixed, by Means of its foremoſt Beard, the 
other then ſtrikes in too, and ſo they alternately pierce deeper 
and deeper, their Beards taking more and more hold in the Fleſh; 
after which the Sheath or Sting follows, to convey the Poiſon 
into the Wound. Which that it may pierce the better, it 1s 
drawn into a Point, with a ſmall Slit a little below that Point, 
for the two Spears to come out at. By means of this pretty 
iy Mechaniſm in the Sting, it is, that the Sting when out of the 
i Body, and parted from it, is able to pierce and ſting us: And 
W's by means of the Beards being lodged deep in the Fleſh, it 
| comes to paſs that Bees leave their Stings behind them, Wen 


; 

| 
i they are diſturbed, before they have Time to withdraw their 
l Spears into their Scabbard. In Fig. 21. is repreſented the two 
14 Spears as they lie in the Sting. In Fig. 22, the two Spears are 
Il repreſented when ſqueez'd out of the Sting, or the Scabbard; 
[5 in which latter, Fig. A c b, is the Sting, 4, and 6e, the 
it two bearded Spears thruſt out. 

| 


ih s The Camelion is ſufficiently fam'd on this Account. 
1 Beſides which, Pliny tells us of a Beaſt as big an Ox, called 
| the Tarandus, that when he pleaſeth, aſſumes the Coen 
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the Swiftneſs of their Feet; ſome can ſcreen them- 
ſelves by diving in the Waters, others by tinging 
and difordering the Waters h, can make their 
Eſcape 3 and ſome can guard their Bodies, even in 
the very Flames, by the Ejection of the Juice of 
their Bodies; and ſome by their accurate Smell, 
Sight, or Hearing, can foreſee Dangers *; others 


of an Aſs, and Colorem omnium fruticum, arborum, florum, lo- © WHY 


| corumque reddit, in quibus latet metuens, ideoque rarò capitur. it 
Pix. I. 8. c. 34. | 


| 
How true this 1s, there may be ſome Reaſon to doubt ; but ; i 
if any Truth be in the Story, it may be from the Animal's i 19 
chuſing ſuch Company, or Places, as are agreeable to its Co- 100 
lour: As J have ſeen in divers Caterpillars, and other Inſects, 8 
who I believe were not able to change their Colour, from one 1 
Colour to another; yet I have conſtantly obſerved, do fix them- "1 | If ö 
ſelres to ſuch Things as are of the ſame Colour; by which 117 
Means they dodge the Spectator's Eye. Thus the Caterpillar 4 
that feeds on Elder, I have more than once ſeen, ſo cunningly v1 1.6 
adhering to the ſmall Branches of the ſame Colour ; that it 384 
might be _ miſtaken for a ſmall Stick, even by a careful we! 
View. Soa large green Caterpillar, that feeds on Buckthorn, RS 
ind divers others. To which I may add, the prodigious Sa- \ 120 
| gacity of the Ichneumon Flies, that make the Kermes (for of that 1 
Tribe all the Kermes I ever ſaw were) how artificially they not 34:4 
only incloſe their Eggs within that gummy Skin, or Shel}, but 1% 
allo ſo well humour the Colour of the Wood they adhere to, | 1 
by various Streaks and Colours, that it is not eaſy to diſtinguiſh 
them from the Wood itſelf. | 
Contra metum & vim, ſuis ſe armis guægue defendit. Cor- 
nibus Tauri, Apri dentibus, morſu Leones, alie fuga ſe, aliæ 
Wrultatione tutantur: atramenti effuſione Sepie, torpore Torpedi- 
nes. Maltæ etiam inſectantes odoris intoltrabili feditate depel- 
lunt. Cic. de Nat. Deor. I. 2. c. 50. | 


A Knight, call'd Corvini, at Rome, caſt a Salamander into 
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5 | | | 
e the Fire, which preſently ſwell'd, and then vomited ſtore of 


thick ſlimy Matter, which put out the Coals; to which the Sa- 
lanander preſently retired, putting them out again in the ſame 
Manner, as ſoon as they re-kindled, and by this Means ſaved 
tlelf from the Force of the Fire, for the Space of two Hours; 
alter which it lived nine Months. Vide Phil. Tranſ. No 21. in 
Low rh. Aöridg. Vol. II. p. 816. > 
PLINY gives an Inſtance in each, J. 10. f. 69. Aquile 
R Claris 
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by their natural Craft, can prevent or eſcape them! 
others by their uncouth Noiſe n; by the hor 
rid Aſpect, and ugly Geſticulations of their Bo. 
dyn; and ſome even by the Power of their Ex. 
crements, and their Stink ®, can annoy their Ene. 

| my, 


clariùs cernunt [quam homines]; Yultures ſagacids odorantyr + 
liguidids audiunt Talpe obrutæ terra, tam denſo atque ſurdo za. 


ture elemento. ö 
i The Doublings of the Hare, before ſhe goes to Form, there. 
by to dodge and deceive the Dogs, altho' a vulgar Obſervation, t 
is a notable Inſtinct for an Animal, leſs fam'd for Cunning than y 
the Fox, and ſome others. 1 
m It is natural for many Quadrupeds, Birds, and Serpent, t 
not only to put on a torvous angry Aſpect, when in Danger, | { 
=o alſo to ſnarl, hiſs, or by ſome other Noiſe deter their Adyer- el 
ary. | 
n The nx, or Wry-neck, although a Bird of very beautiful 0 
Feathers, and conſequently far enough off from being any way f 
terrible; yet, being in Danger, hath ſuch odd Contortions of W 
its Neck, and Motions of its Head, that I remember have (card 
me, when I was a Boy, from taking their Neſts, or touching 
the Bird, daring no more to venture my Hand into their Holes, bef 
than if a Serpent had lodged in it. oft 
0 Bonaſus tuetur ſe calcibus & flercore, quod ab ſe quaternii | hat 
paſſibus [trium jugerum longitudine, PL In. Nat. Hiſt. 1.8. ci; the 
ejaculatur, quod ſæpe comburit adeò ut deglabrentur canes. RAI wat 
| Synopſ. Quadr. p. 71. 1 | in 2 
Camelus Peruvianus Clama dictus neminem offendit, ſed nin cul, 
admodum ingenio je ab illata vindicat injurid, nimirum vmiti rat 
vel cibi, vel humoris in vexantem retrorſum cum impetu ejaculs dev 


to, ob protenſam colli longitudinem. Id. ib. p. 146. 
Tzquiepatl, (Anglicè Sunck, Pref. and one that I ſaw thi) 
call'd a Stonck) Cùm quis eam inſectatur, fundit cum ventris nt 
pitu halitum fetidiſſimum: quin ipſa tota teterrimum exbaid 
odorem, & urina flercuſque eft fee tidifſimum, atque aded peſtiln, 
wt nihil fit reperire in naſtro orbe, cui in hac re poſſit compari!!: 
guo fit, ut in periculo conſtitata, urinam & faces ad 8 plu} 
umve paſſuum intervallum ejiciat, hoc modo ſe ab omnibus vinii 
Cans injuriis, ac veſies. inficiens maculis Juteis indelebilibus, & 
nunguam ſatis perſpirante odore : alias innoxium Anima! edit 
gue, hac ſold ratione horrendiſſimum. Id. ib. p. 182. 
Si accipiter Ardeam in ſublimi moleflat, ftercore inniſſo i 
penuas ejus, eas putreſcere facit: uti Solinus ſeribit de Bont 
c. Ita & Lupus urinam ſpargit in perſiguentem. Ol. MG 
Hiſt. 1. 19. c. 14. Tha 
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my, and ſecure themſelves ; and againſt ſome ?, 
the Divine Providence itſelf hath provided a Guard, 

By ſuch Shifts and Means as theſe, a ſufficient 
Guard is miniſtred to every Species of Animals, in 
irs proper reſpective Place; abundantly enough to 
ſecure the Species from Deſtruction, and to keep 
up that Balance, which I have formerly ſhew'd, is 
in the World, among every, and all the Species of 

Animals; but yet not enough to ſecure Individuals 
from becoming a Prey to Man, or to other Crea- 
tures, as their Neceſſities of Life require. To 
which Purpoſe, the natural Sagacity and Craft of 
the one 1intrapping ?, and captivating, being in 
| ſome Meaſure equivalent to that of the other in 
evading, is as excellent a Means for the maintaining 


wiſe Creator and Preſerver of the World. 


v Thus againſt the Crocodile, which can catch its Prey only 
before it, not on one Side. So the Shark, of which take my 
often-commended Friend Sir Hans Sloane's Obſervation; Ie 


the Mouth is in its under Part, ſo that it muſt turn the Belly up- 
| waras to prey. And was it not for that Time it is in turning. 


, auld avoid it ; for it is very quick in Swimming, and hath 4 
10 vaſt Strength, with the largeſt Swallow of any Fiſh, and is very 


devturing. SLOANE's Voyage to Jamaica, p. 23. 
1 dee Chap. xi. Note 151 , 1 


the one, as preſerving the other; and, if well con- 
ſider d, argues the Contrivance of the infinitely 


bath this peculiar to it, with ſome others of its own Tribe, that 


in which the purſued Fiſhes eſcape, there would be nothing that 
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| a 
HK XY; j 
Of the Generation of ANIMALS. f 
a 1 
Here remains now only one Thing more of the P 

ten Things in common to Animals, and that 
is what relates to their Generation , and Confer- - 
| | | vation cc 
- ® Spontaneous Generation, is a Doctrine ſo generally exploded, N 
that I ſhall not undertake the Diſproof of it. It is evident, that W 
all Animals, yea, Vegetables too, owe their Production to Ps. in 
rent-Animals and Vegetables ; that I have often admir'd at the to 
Sloth and Prejudices of the ancient Philoſophers, in ſo efily for 
taking upon Truſt the Ariſtotelian, or rather, the Egyptian Do- | ſor 
ctrine of Equivocal Generation; that when they ſaw Flies, Fr, M 
and Lice, for Inſtance, to be Male and Female, and accordingly ſal 
to ingender, lay Eggs, &c. they could ever imagine any of W 
theſe Creatures ſhould be ſpontaneouſly produced, eſpecially in Jal 
ſo Romantick a Manner, as in the Clouds; as they particularly Ar 
thought Frogs were, and that they dropp'd down in Showers of ten 
Rain. For an Anſwer to this Caſe of Frogs, I ſhall refer to: Fli 
Relation of my own, which my late moſt ingenious and learned Ru 
Friend, the great Mr. Ray, requeſted of me, and was pleas'd to giv 
8 in his laſt Edition of his Wiſdom of God nanifaſted, & 5, 
P . 305. | | | 0 
| Buß ſome will yet aſſert the Raining of Frogs; among which Hy 
the curious Dr. Plot is ſomewhat of this Opinion; telling us of oft 
Frogs found on the Leads of the Lord 4fton's Gate houſe, at the 
Tixal in Staffordſhire, which he thinks by ſome ſuch Means Tha 
came there; as alſo on the Bowling-Green, frequently after a by t 
Shower of Rain. Pror's Hiſt. Staff. c. 1. f 47. aj 
But we may take a Judgment of this, and an Hundred fuch mal 
like Reports, to be met with in conſiderable Authors, from fron 
other the like Reports that have been better enquired into. In 0 
a Scarcity in Sileſia, a mighty Rumour was ſpread of its raining lake: 
Millet. Seed; but the Matter being enquired into, twas foundto ary 
be only the Seeds of the Ivy. leave Speedzel!, or ſmall Henbit, 7 
growing in the Place in great Plenty. Eph. Germ. An. 3. 0). Dr. 
40. So in the Arcbipelago, it was thought Aſhes were rain d, infer 
Ships being cover'd therewith at a hundred Leagues Di 1.2 
ſtance; but, in all Probability, it was from an Eruption 19 
of Veſuvius, that then happen'd. About Warminſter in 10% 
Wilts, tw¾as reported it rain d Wheat; but a curious Obſer- i be 
ver, Mr. Cole, ſound it to be only Ivy- Berries, blown . * 
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in a conſiderable Quantity by a Tempeſt. In the Year 1696, 
at Cranſtead near Wrotham in Kent, a Paſture-field was over- 
ſpread with little young Whitings, ſuppoſed to fall from the 
Clouds, in a Tempeſt of Thunder and Rain; but doubtleſs 
they were brought hither with Waters from the Sea by the 
Tempeſt. See the before-commended Mr. Low TH. Abridg. 
Philoſ. Tranſ. Vol. II. p. 143, 144. 

Neither needeth it ſeem ſtrange, that 4/bes, Toy- Berries, 
{ſmall Fiſhes, or young Frogs (which yet may have ſom other 
Conveyance) ſhould be thus tranſported by tempeſtuous Winds, 
conſidering to what Diſtance, and in what Quantities, the Sea- 
Waters were carry'd by the Great Storm, Novemb. 26. 1703. of 
which an ingenious Friend ſent me theſe Accounts from Lewes 
in Suſſex; viz. That a Phyſician travelling ſoon after the Storm, 
1 Tiſehurſt, t20enty Miles from the Sea, as he rode along pluck'd 
ſome Tops of Hedges, and chewing them, found them ſalt : That 
ſome Grapes hanging on the Vines at Lewes, were ſo too: That 
Mr. Williamſon, Rector of Ripe, found the-Twigs in his Garden 
ſalt the Monday after the Storm; and others obſerved the ſame a 
Week after. That the Graſs of the Downs about L.ewes, was ſo 
ſalt, that the Sheep would not feed till Hunger compel Pd them: 
And that the Miller of Berwick, (three Miles from the Sea) at- 
tempting with his Man to ſecure his Mill, were ſo waſhed with 
Flaſhes of Sea-Water, like the Breakings of Waves again} the 
Ricks, that they were almoſt ſtrangled therewith, and forced to 
give over their Attempt. © | 5 
I calbd the Doctrine of Eguivocal Generation, an Egyptian 
Doctrine, becauſe probably it had its Riſe in Egypt, to ſolve the 
Hypotheſis of the Production of Men, and other Animals, out 
of the Earth, by the Help of the Sun's Heat. To prove which, 
the Egyptians (as Died. Sicul. faith) produce this Obſervation, 
That about Thebes, when the Earth is moiſtened by the Nile, 
by the intenſe Heat of the Sun, an innumerable Number of Mice 
4% ſpring out. From whence he infers, That all kinds of Ani- 
mals might as well at firſt come likewiſe out of the Earth. And 
from theſe the learned Biſhop S illing fleet thinks other Writers, 
as Ovid, Mela, Pliny, &c. have, without examining its Truth, 
taken up the ſame Hypotheſis. Yide STILLINGFLEET's Orig. 
Vacr. Part. II. Book i. Chap. i. | | | 
The before-commended Dr Harris, from the Obſervations of 
Dr. Harvey, S. Malpighi, Dr. De Graaf, and Mr. Leewenhoeck, 
nfers three Things concerning Generation, as highly probable ; 
1. That Animals are ex Animalculo. 2. That the Animalcules 
are originally in ſemine Marium, & non in Fœminis. 3. That 
they can never come forward, or be formed into Animals of the 
ure Kind, without the Ova in Fœminis. His Proofs and 
Iluttrations, ſee under the Word Generation, in his Lex. Techn. 
Vol. II. | R 3 | | b At 
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vation of their Species b, by that Means. It would 
not be ſeemly to advance far in this admirable Work 
of Gop; neither ſhall I at all inſiſt upon that of 
Man, for the ſame Reaſon. And as for the Irs. 

tionalse, I ſhall confine myſelf to theſe five Mat. 
ters. 


I. Their natural Sagacity in chuſing the fitteſt 
Places to repoſite their Eggs and Young. A 

II. The fitteſt Times and Seaſons they make uf 
of for their Generation. 

III. The due and ſtated Number of their Young, 

IV. Their Diligence and earneſt Concern in their 


| Breeding up. | 

| V. Their Faculty of Feeding them, and they 

| Art and Sagacity exerted therein. 
x | I. The natural Sagacity of irrational Animal, 
. in chuſing the fitteſt Places to repoſite their Egg 
1 and Young. Of this I have given larger Hints al. 


ready than I needed to have done, when I ſpake of 

1 the Architecture d of Animals, intending then to 
1 have wholly paſſed by this Buſineſs of Generation: 
=_ - I ſhall therefore now only ſuperadd a few other In- 
| | ſtances, the more to illuſtrate this Matter. 

It hath been already ſhewn, and will hereafter 
farther appear, that the Places in which the {- 
veral Species of Animals lay up their Eggs, and 

5 og Young, 
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d At ceriè Natura, fi fieri potuifſet, maxim? optafſet ſuun ci 
ficium efſe innortale: quod cam per materiam non liceret (1n 
20d. e carne eft compoſitum, incorruptibile efſe non fit 
ſubſidium quod potuit ipſi ad immortalitatem eft fabricata, ſt 

entis cujujdam urbis conditoris exemplo, c. Nam ni rabilin 
guandam rationem invenit, guomodo in demortui animalis {cit 
novum aliud ſufficiat, Galen. de Uſu Part. I. 14. c. 22. 

© Animantia Bruta Obſtetricibus non indigent in edendo Pit 
tu, cam indita Nature vi Unbilicus ſeipſum eccludat. 01 
RvvBEck in Blaſii Anat. Felis. 

* Chap. 13. oo | 

® Book viii. Chap. 6. Ti 
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voung, are the beſt for that Purpoſe ; Waters f for 
bone; Fleſh for another; Holes in Wood , Earth, 
or Stone u, for others; and Neſts for others; and 
we ſhall find, that fo ardent 1s the Propenſity of all 
Animals, even of the meaneſt Inſects, to get a fit 
| Place for the Propagation of their Young, that, as 
vill hereafter appear, there is ſcarce any Thin 
chat eſcapeth the Inqueſt of thoſe little ſubtle Crea- 
E ; res, But beſides all this, there are two or three 
Things more obſervable, which plainly argue the 
W 1:{ftint of ſome ſuperior rational Being. As, 


1. The compleat and neat Order which many 


Creatures obſerve in laying up their Seed, or Eggs, 
in proper Repoſitories : Of «yhich I ſhall ſpeak in 
mother Place*. 


2. The 


f The Ephemeron, as it is an unuſual and ſpecial Inſtance of 


| the Brevity of Life, ſo I take it to be a wonderſul Inſtance of 


the ſpecial Care and Providence of Gop, in the Conſervation 


| of the Species of that Animal. For, 1. As an Animal, whoſe 


Life is determined in about five or ſix Hours Time (viz. from 


| about fix in the Evening, till about Eleven o'Clock at Night) 


needs no Food; fo neither doth the Ephemeron eat, after it is 
become a Fly. 2. As to its Generation; in thoſe five Hours 


of its Life, it performs that, and all other neceſſary Offices of 


Life: For in the Beginning of its Life, it ſneds its Coat; and 
that being done, and the poor little Animal thereby rander'd 


light and agile, it. ſpends the reſt of his ſnort Time in frisking 


over the Waters, and at the ſame Time the Female droppeth 
hey Eggs on the Waters, and the Male his Sperm on them, to 
impregnate them. Theſe Eggs are ſpread about by the Waters; 
deſcend to the Bottom by their own Gravity; and are hatched 
by the Warmth of the Sun, into little Worms, which make 
themſelves Caſes in the Clay, and feed on the ſame without any 
need of parental Care. Vide Ephem. vita, tranſlated by Dr. 
2 rom SWAM MER DAM. See alſo Book viii. Chap. 6. 
oer. : | | 
See Chap. 13. Note e, and Book viii. Chap. 6. 
* The Worms in Chap. 11. Note x, breed in the Holes they 
£8aw in Stone, as is manfeſt from their Eggs found therein. 
See Bok viii Chap. 6. Note 4. WE agen 
R 4 E Many, 
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2. The ſuitable Apparatus in every Creatures 
Body, for the laying up its Eggs, Seed, or Youn the 
in their proper Place. It would be as enn Rag 
needleſs to name all Particulars, and therefore ar * 
Inſtance or two of the Inſect- Tribe, may ſerve u WR W 
a Specimen in this Place, till I come to other Par. Wi 
ticulars. Thus Inſects, who have neither Feet 1. 61 
dapted to ſcratch, nor Noſes to dig, nor can male hat] 
artificial Neſts to lay up their Young ; yet what this 
abundant Amends 1s there made them, in the Power E 
bt | IÞr 
they have either to extend the Abdomen *, and | way 
there. the 
k Many, if & Fl = 
„ Many, it not mo ies, eſpecially thoſe of the Flþ- | whi 
Kind, have a Faculty of extending their Uropygia, and — | by 
are enabled to thruſt their Eggs into convenient Holes, and Re. der. 
ceptacles for their Young, in Fleſh, and whatever elſe they 5 
Fly. blow; but none more remarkable than the Horſe. F, calle div 
by Pennius in Mouffet (p. 62.) Tron, i. e. Curvicauda,and the 
the Whame, or Burrel-Fly, which is vexatious to Horſes in Gr 
Summer, not by ſtinging them, but only by their bombylious d 
Noiſe, or tickling them in ſticking their Nits, or Eggs, on the thir 
Hair; which they do in a very dexterous Manner, by thruſting ; 
out their Uropygia, bending them up, and by gentle, flight hay 
Touches, ſticking the Eggs to the Hair of the Legs, Shoulder, 405 
and Necks, commonly of Horſes; ſo that Horſes which go x my 
broad, and are ſeldom dreſſed, are ſomewhat diſcoloured by . 
the numerous Nits adhering to their Hair. {mc 
Having mentioned ſo much of che Generation of this Inſet}, 49g 
although it be a little out of the Way, I hope I ſhall beer | Th 
cuſed for taking Notice of the long tailed Maggot, which 1s ory 
the Product of theſe Nits or Eggs, called by Dr. Pla, l. wh 
ruca Glabra [or rather Eula Scabra, it ſhould be] Caudata 27 
Asuatico- arlorea, it being found by him in the Water of a f 
hollow Tree; but I have found it in Ditches, Saw-Pits, ae WM Fr. 
of Water in the High-Way, and ſuch like Places where the - 
Waters are moſt ſtill and foul. This Maggot I mention, # 5 
being a fingular and remarkable Work of Gop, not ſo much be ) 
for its being ſo utterly unlike as it is to its Parent Bee like lt] 
Fly, as for the wiſe Proviſion made for it by its long Tall; port 
which is ſo jointed at certain Diſtances from the Body, as that a br 
it can be withdrawn, or ſheathed, one Part within o. the 
ther, to what Length the Maggot pleaſeth, ſo as tg enable 4 
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thereby reach the commodious Places they could 
not otherwiſe come at; or elſe they have ſome acu- 
| leous Part or Inſtrument to terebrate, and make Wl 

Ways for their Eggs into the Root!, Trunk”, 10 
4 | Fruit, (001.0 


| to reach the Bottom of very ſhallow, or deeper Waters, as it — a 
E hath Occaſion, for the gathering of Food. At the End of 
this Tapering is a Ramification of Fibrillæ, or ſmall Hairs, re- | 
E preſenting, when ſpread, a Star; with the Help of which, i 
© ſpread out on the Top of the Waters, it is enabled to hang, 1 
making, by that Means, a ſmall Depreſſion or Concavity on 1 
the Surface of the Water. In the midſt of this Star, I ima- | 
| gine the Maggot takes in Air, there being a Perforation, | 
| which with a Microſcope I could perceive to be open, and Al 
by the Star to be guarded againſt the Incurſion of the Wa- 16 
ter. | e | FI 
| | TheExcreſcences on the Root of Cabbages, Turneps, and 0 
divers other Plants, have always a Maggot in them; but what | 
the Animal is that thus makes its Way to the Root under 
Ground, whether {chneumon, Phalæna, Scarab, or Scolopendra, 
I could never diſcover, being not able to bring them to any 
thing in Boxes. | 
m preſume there are only of the Ichneumon Fly kind, that 
have their Generation in the Trunks of Vegetables. In Mal- 
PIGHI de Gallis, Fig. 61. is a good Cut of the gouty Excreſcen- 
ces, or rather Tumours, of the Briar-Stalt: From which pro- 
| ceeds a ſmall black 1chneumon-Fly, with red Legs; black, 
ſmooth jointed Antennæ; pretty large Thorax ; and ſhort, 
round Belly, in the Shape of an Heart. It leapeth as a Flea. 
| The Male (as in other Inſects) is lefler than the Female, and 
very venereous, in ſpite of Danger, getting upon the Female, 
whom they beat and tickle with their Breeches and Horns, to 
excite them to a Core. | 
Another Example of the Generation in the Trunks of Ve- 
getables, ſhall be from the Papers of my often commended 
Friend Mr. Ray, which are in my Hands, and that is an Ob- 
ſervation of the ingenious Dr. Nathaniel Wood : I have (ſaid 
he) lately obſerved many Eggs in the common Ruſh; one Sort are 
little tranſparent Eggs, in Shape ſomewhat like a Pear, or Re- 
port, lying within the Skin, upon, or in the Medulla, ju/t againſt 
a brotoniſh Spot on the outſide of the Ruſh ; which is apparently 
the Creatrix of the Waund made by the Fly, when ſbe puts 
ber Eggs there. Another Kind is much longer, and not ſo tranſ- 
parent, of a long Oval, or rather cylindrical Form; fix, eight, 
os 
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Fruit n, Leaves o, and the tender Buds of ys. 
getables P,. or ſome other ſuch curious and fecy 
Method they are never deſtitute of. To which ye 
may add, 

3. The natural Poiſon '4 (or what can I cal 
it) which many, or moſt of the Creatures, las 
intended, have, to cauſe the Germination of ſuch 


Balls, 


or more, lie commonly together, acroſs the Ruſh, parallil 
each other, like the Teeth of a Comb, and are as long 41 thy 
Breadth of the Ruſh. Letter from Kilkenny in Ireland, dpril 
the 28th, 1697. | 
n See Book vin. Chap. 6. Note d. 

I have in Chap. 13. Note u, and Book viii. Chap. 6. Nite!, 
, taken Notice of the Nidification and Generation of ſome In- 
ſes, on the Leaves of Vegetables, and ſhall therefore, for the 
Illuſtration of this Place, chuſe an uncommon Exampie out of 
the Scarab-kind (the Generation of which Tribe hath not been 
as yet mentioned) and that is, of a ſmall Scaraò bred in tlie ve. 
ry Tips of E/m-Leaves. Theſe Leaves, in Summer, may be 


_ obſerved to be, many of them, dry and dead, as alſo turgid 
in which lieth a dirty, whitiſh, rough Maggot. From which 


proceeds a Beetis of the ſmalleſt Kind, of a light, Weeſe! Colour, 


| that leapeth like a Graſbopper, although its Legs are but ſhort 


Its Eyes are blackiſh, EYytra thin, and prettily furrowed, 
with many Concavities in them; ſmall club-headed 4n!erne, 


and a long Reſtrum like a Proboſcis. 


The ſame, or much like this, I have met with on Tips d 


Oahken and Holly-Leaves. How the Scaras lays its Eggs in tht 


Leaf, whether by terebrating the Leaf, or whether the Mage!!, 


when hatched, doth it, I could never fee. But with greu 


Dexterity, it makes its Way between the upper and under 
Membranes of the Leaf, feeding upon the parenchymous Par 
thereof. Its Head is ſlenderer and ſharper than moſt of Muy: 
gots, as if made on Purpoſe for this Work; but yet J haveoltet 
wondered at their Artifice, in ſo nicely ſeparating the Mem: 
branes of the E/m-Leaf, without breaking them, and endanger 
ing their own tumbling out of them, confidering how thin, 


and very tender, the Skins of that Leaf (particularly) are. 


Þ See Book viii. Chap. © Note 2. 
d See Book viii. Chap. 8. to Note od, Ec. 


eve 
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Balls, Caſes, and other commodious Repoſitories, 

as are an admirable Lodgment to the Eggs and 
E Young ; that particularly aſſiſt in the Incubation 
ind Hatching the Young, and then afford them 
T ficient Food and Nouriſhment in all their Nym- 
3 pha-State, in which they need Food ; and are af- 
terwards commodious Houſes and Beds for them in 
W heir Aurelia-State, till they are able to break Pri- 
son, fly abroad, and ſhift for themſelves. But this 
E hall be taken Notice of, when I come to treat of 
Inſects. 


so alſo the fitteſt Times and Seaſons for their Ge- 
neration. Some indeed are indifferent to all Times, 
but others make uſe of peculiar Seaſons r. Thoſe, 
for Inſtance, whoſe Proviſions are ready at all Sea- 
Eons, or who are under the Tuition of Man, pro- 


others, whoſe Proviſions are peculiar, and only to 
be met with at certain Seaſons of the Year; or who, 


up to certain Seaſons ; theſe, (as if endowed with a 
natural Care and Foreſight of what ſhall happen) 
do accordingly lay, hatch, and nurſe up their Young 
in their moſt proper Seaſons of all the Year for their 
Purpoſe 3 as in Spring, or Summer, the Times of 
Plenty of Proviſions, the Times of Warmth for 


up their Young, till they are able to ſhift for them- 
ſelves, and can range about for Food, and ſeek Places 
of Retreat and Safety, by flying long Flights as 
ſtant 
14 m IN ved Foods Y Ma N mtu 


c 8. ubi plura. 
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II. As irrational Animals chuſe the fitteſt Place, 


| duce their Young without any great Regard to Heat 
For Cold, Wet or Dry, Summer or Winter. But 


by their Migration, and change of Place, are tied 


Incubation, and the moſt proper Seaſons to breed 


well as their Progenitors, and paſſing into far di- 


wuz uy oy Th & mpngeon wee. ARrIST. Hiſt. An. J. 5. 


See 
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ſtant Regions, which (when others fail) afford 
thoſe helpleſs Creatures the Neceſſaries of Life. 

III. To the ſpecial Seaſons, I may add the pery. 
liar Number of Young produced by the irrational 
Creatures. Of which I have already taken ſon: 
Notice, when I ſpake of the Balance of Animals: 
Nov, if there was not a great deal more tha 
Chance in this Matter, even a wiſe Government of 
the Creation, it could never happen that every Spe. 
cies of Animals ſhould be tied up to a certain Rate 
and Proportion of its Increaſe ; the moſt uſeful 
would not be the moſt fruitful, and the moſt per. 
nicious produce the feweſt Young, as I have ob. 
ſerved it commonly is. Neither would every Spe. 
cies produce ſuch a certain Rote as it 1s only able 
to breed up; but all would be in a confuſed, hud. 
dled State. Inſtead of which, on the contrary, ve 
find every thing in compleat Order ; the Balance 
of Genera, Species and Individuals always propor- 
tionate and even; the Balance of Sexes the ſame; 
molt Creatures tied up to their due Stint and Num. 
ber of Young, without their own Power and Choice, 
and others (particularly of the winged * Kind) pro- 
ducing their due Number at Choice and Pleaſure; 


v {ome 


s See Chap. x. 

© Mr. Ray alledges good Reaſon to conclude, That although 
Birds have not an exact Power of numbering, yet, that they 
have of diſtinguiſhing many from few, and knowing when they 
come near to a certain Number; and that they have it in ther 
Power to lay many or few Eggs. All which he manifeſteth 
from Hens, and other domeſtick Fowls, laying many more 
Eggs when they are withdrawn, than when not. Which holds 
in wild as well as domeſtick Birds, as appears from Dr. Lifrs 
Experiment in withdrawing a Swallow's Egg, which by that 
means laid nineteen Eggs ſucceſſively before ſhe gave oe. 

Vide Ravx's Wiſdom of God, &c. p. 137. 


Palunle 
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me large Numbers, but not more than they can 
cover, feed and foſter; others fewer, but as many 
ss they can well nurſe and breed up. Which minds 
Z iy. Of the Diligence and earneſt Concern which 
rrational Animals have of the Production and 
Breeding up their Young. And here I have al- 
ready taken Notice of their ren, or natural Af- 
E ion, and with what Zeal they feed and defend 
E their Young. To which may be added theſe two 
Things: ED 5 
1. The wonderful Inſtinct of Incubation. It is 
E utterly impoſſible, that ever unthinking, untaught 
Animals ſhould take to that only Method of hatch- 
Ing their Young, was it not implanted in their Na- 
ture by the infinitely wiſe Creator. But ſo ardent 
E is their Deſire, ſo unwearied is their Patience when 
they are engaged in that Buſineſs, that they will 
W :bide their Neſts for ſeveral Weeks, deny them- 
E {elves the Pleaſures, and even the Neceſlaries of 
Life; ſome of them even ſtarving themſelves al- 
E moſt, rather than hazard their Eggs to get Food; 
and others either performing the Office by Turns u, 
Wor elſe the one kindly ſeeking out, and carryin 
Food to the other“, engaged in the Office of In- 
| cubation. 


u Palumbes incubat fœmina poſt meridiana in matutinum, cæ- 
tero mas, Columbæ incubant ambo, interdiu Mas, notu Fæmi- 
, Prix. Nat. Hiſt. I. 10. c. 58. 

Of the common Crow, Mr. WiLLucasy faith, The Fe- 
nales only fit, and that diligently, the Males in the mean Time 
bring them Vifuals; as ARI8TOTLE ſaith. In moſt other Birds, 
which pair together, the Male and Female fit by Turns. Ogn1- 
THOL. lib. 2. § 1, Chap. 2.4 2. And J have obſerved the Fe- 
male-Crows to be much fatter than the Males, in. the Time of 
Incubation; by reaſon the Male, out of his conjugal Affection. 

[2imoſt ſtarves himſelf, to ſupply the Female with Plenty. 
2 
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cubation. But of theſe Matters in a more 
Place x. 1 * 
2. When the young Ones are produced, not only 
with what Care do they feed and nurſe them; but 
with what ſurprizing Courage do all or moſt Crea. 
tures defend them! It is ſomewhat ſtrange to ſee 
timid Creatures Y, who at other Times are coward. 
ly, to be full of Courage, and undaunted at that 
Time; to ſee them furiouſly and boldly encounter 
their Enemy, inſtead of flying from him; and ex- 
poſe themſelves to every Danger, rather than ha- 
zard and forſake their Young. | 
With this earneft Concern of the irrational Ani. 
mals for their Young, we may join in the 
V. And laſt Place, Their Faculty and Sagacity 
of feeding them. About which I ſhall take Notice 
of three Things. a 
1. The Faculty of Suckling the Young, is an ex- 
cellent Proviſion the Creator hath made for thoſe 
helpleſs Creatures. And here the Agreeableneſs and 
Suitableneſs of that Food to young Creatures, de- 
_ ſerves particular Obſervation as alſo their Delight 
in it, and Defire and Endeavours after it, even as 
ſoon as born 2, together with the Willingneſs of 


See Book vii. Chap. 4. | | 

y Volucribus natura novam quandam, Pullos educandi, ra- 
tionem excogitavit : ipſis enim præcipuum quendam amorem in ea 
gue procrearent, ingeneravit, quo impulſu bellum pro pullis cum 
ferocibus animalibus, quæ ante declinarunt, intrepide ſuſcipiunt, 
wiftimue ipfis convenientem ſuppeditant. GaLex de Uſ. Part. 
J. 1 C. 4. 5 

1 5 HY animantibus guæ late aluntur, omnis fer? cibus na- 
trum lacteſcere incifit : eaque, que paulo ani? nata ſunt, fint 


magiſtro, duce naturd, mamma, appetunt, earumgue ubertate Jas 


turantur. Atque ut intelligamus nihil horum efſe fortuitum, & 
Bec omnia efſe provide, ſolertiſque nature, que multiplices fa 
tus procreant, ut Sues, ut Canes, his Mammarum data «ff multi- 
tudo; quas eaſdem paucas habent eæ beſtiæ, que pauta gig nun. 
C1c. de Nat. Deor. I. 2. c. 51. Conſule quogue GAL Ex. de Ul 


Part. I. 14. e. 4. & l. 18. c. 7. 
£ FL ; Animalia 
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all, even the moſt ſavage and fieree Animals, to 
part with it, and to adminiſter it to their Young, 
yea, to teach and inſtitute them in the Art of ta- 
ing it. 85 | 
: And laſtly, to name no more, the cyrious Appa- 
rats which is made for this Service in the divers 
Species of Animals, by a due Number of Breaſts, 
proportionable to the Occaſions of each Animal; by 
curious Glands in thoſe Breaſts, to ſeparate that nu- 
tritive Juice, the Milk, by Arteries and Veins to 
convey it to them, and proper Rivulets and Cha- 
nels to convey it from them, with Dugs and Nip- 
ples, placed in the moſt convenient Part of the 
Body of each Animal, to adminiſter it to their 
Young : All theſe Things, I ſay, do manifeſtly 


proclaim the Care and Wiſdom of the Great Crea- 


tor, 


2. As for ſuch Animals as do in another Manner 


breed up their Young, by finding out Food, and 
putting it into their Mouth, the Proviſion made in 
them for this Service, to ſtrike, catch, to pouch 

and 


1 Animalia ſolidipeda, & ruminantia, vel cornigera, inter 
femora Mammas habent, quorum Feetus ftatim à partu tedibus 


inſiſtunt, quog matres inter lactandum non decumbant, ut Equa, 
Ajina, &c. Animalia digilata & multipara in medio ventre, 
ſeil. ſpatio ab inguine ad pectus (in Cuniculo uſque ad jugulum) 
duplicem mammarum ſeriem fortita ſunt, que omnia decumben- 
tia ubera feetibus admovent, ut Urſa, Leana, &c, Si veri hee 
in ſolo inguine Mammas gererent, propria crura inter detumben- 
dum feethis acceſſum ad mammas nonnihil præpedirent. Mulie- 


ribus Mammæ binæ ſunt, ut & Papillæ, nimirum ut latus late. 


ri conformiter reſbondeat, & ut alternatim infans d latere in la- 
tus inter ſugendum transferatur, ne corpus ejus uni lateri nimis 


afſueſcens quo uo modo incurvetar. Simia, homo Sylweftris, &c. 
Bras. Anat. Animal. Part I. Cap. 6. de Cane ex Whartons, 


dee here what PLiny hath alſo, Lib. 11. Chap. 40. 
In the Elephant, the Nipples are near the Breaſt, by reaſon 
the old one is forced to ſuck herſelf, and by the Help of her 


Trunk conveys the Milk into the Mouth of her Young. Yidz 
Phil. Tranſ. No 336. h 


For 
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and convey their Prey and Food to their Young bb 
is very conſiderable. And ſo is alſo their Sagacity 
in equally diſtributing it among them, that among 
many, all ſhall be duly, equally, and in good Or- 

der, fed. 3 
3. There is yet another Inſtinct remaining, of 
ſuch Animals as can neither adminiſter Suck to their 
Young, neither lay them in Places affording Food, 
nor can convey and bring them Food, but do with 
their Eggs, lay up Proviſions for their futureYoung, 
Somewhat of this is reported of ſome Birds“; 
| | but 


dd For an Exemplification, I might name many Animals, 
particularly Birds, whoſe Parts are compleatly ſuited to this 
Service. They are Characteriſticks of rapacious Birds, to have 
aduncous Bills and Talons to hold and tear; and ſtrong brawny 
Thighs to ſtrike and carry their Prey; as well as a ſharp pier- 
cing Sight to eſpy it afar off. Ra11 Synopſ. Method. Av. p. i. 
The Pelicanalſo might be here named, for its prodigious Bag 
under its Bill and Throat, big enough to contain thirty Pints. 
Id. ibid. p. 122. And, to name no more, the common Heron 
hath its moſt remarkable Parts adapted to this Service; long Legs 
for wading; and a long Neck anſwerable thereto to reach Prey; 
a wide, extenſive Throat to pouch it; long Toes, with ſtrong 
hooked Talons (one of which is remarkably ſerrate on the 
Edge) the better to hold their Prey; a long ſharp Bill to ſtrile 
their Prey, and ſerrate towards the Point, with ſharp hooked 
Beards ſtanding backward, to hold their Prey faſt when ſtruck; 
and laſtly, large, broad, concave Wings (in Appearance much 
too Jarge, heavy, and cumberſome for ſo ſmall a Body, but) 
of greateſt Uſe to enable them to carry the greater Load to 
their Neſts, at ſeveral Miles Diſtance ; as I have ſeen them do 
from ſeveral Miles beyond me, to a large Heronry above three 
Miles diſtant from me. In which I have ſeen Plaiſe, and 
other Fiſh, ſome Inches long, lying under the high-Trees in 


which they build; and the curious and ingenious Owner there 


of, D' Acre Barret, Eſq; hath ſeen a large Eel conveyed by 
them, notwithſtanding the great Annoyance it gave them in 
their Flight, by its twiſting this Way and that Way about their 
Bodies. — 

e This is reported of the American Oftrich, mentioned by 
AcaRETTE, in Phil. Tanſ. No 89. Of which ſee Book vil 
Chap. 4. Note ©. 

5 Hornet. 
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ſome of the Species of Inſects to carry ample Pro- 
viſions into their dry and barren Cells, where they 


their Eggs, partly, it is like, for Incubation-ſake, 
and partly as an ealy Bed to lodge their Young ; 


in their Nympha-State, when they ſtand in need of 

Food 94d, 5 | 
dd Hornets, Waſps, and all the Kinds of Bees, provide Ho- 

ney ; and many of the P/zudoſphece, and Ichneumon Waſps and 


Flies, carry Maggots, Spiders, fc. into their Neſts; of which 
ſee above, Chap. 13. Note ©. 


CHAP, XVI 


The CONCLUSION. 


HUS I have, as briefly as I well could (and 
1 much morebriefly than the Matters deſerved) 
dilpatched the Decad of Things I propoſed in com- 
mon to the ſenſitive Creatures. And now let us 
pauſe a little, and reflect. And upon the whole 
Matter, what leſs can be concluded, than that there 
ba Being Infinitely Wiſe, Potent, and Kind, who 
1s able to contrive and make this glorious Scene of 
Things, which I have thus given only a Glance of? 
For what leſs than Infinite, could ſtock fo vaſt a 
Globe with ſuch a noble Set of Animals? All fo 
contrived, as to miniſter to one another*s Help 
lome Way or other, and moſt of them ſervice- 
able to Man peculiarly, the Top of this lower 
World, and who was made, as it were, on pur- 
pole to obſerve and ſurvey, and ſet forth the Glory 
vt the Infinite Creator, manifeſted in his Works! 
Who? What, but the Great Gop, could ſo ad. 
uradly provide for the whole Animal World, 


8 | every 


but I have myſelf, with Pleaſure, frequently ſeen 
have ſealed them carefully and cautiouſly up with 


but chiefly, for future Proviſion for their Young, 
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every Thing ſerviceable to it, or that can be wiſhed 
for, either to conſerve its Species, or to miniſter to 
the Being or Well-being of Individuals! Particu- 
larly, who could Feed ſo ſpacious a World, who 
could pleaſe ſo large a Number of Palates, or ſuit 


ſo many Palates to ſo great a Variety of Food, 


but the infinite Conſervator of the World! And 
who but the ſame Great H E, could provide ſuch 
commodious Cloathing for every Animal; ſuch pro- 
per Houſes, Neſts, and Habitations ; ſuch ſuitable 


Armature and Weapons; ſuch Subtilly, Artifice, ad 


Sagacity, as every Creature is more or leſs armed 


and furniſhed with, to fence off the Injuries of | 


the Weather, to reſcue itſelf from Dangers, to pre- 
ſerve itſelf from the Annoyances of its Enemies; 
and, in a word, to conſerve itſelf, and its Spe- 


cies! What bur an infinite ſuperintending Power 


could ſo equally Balance the ſeveral Species of An- 
mals, and conſerve the Numbers of the Individuals 
of every Species ſo even, as not to Over or Under- 
People the Terraqueous Globe]! Who, but the in- 
finite wiſe LoR D of the World, could allot every 
Creature its moſt ſuitable Place to live in, the moſt 
ſuitable Element to Breathe, and Move, and Act in! 


And who but HE, could make ſo admirable a Set 


of Organs, as thoſe of- Reſpiration are, both in 
Land and Water-Animals! Who could contrive 
ſo curious a Set of Limbs, Joints, Bones, Muſcles, 
and Nerves, to give to every Animal the moſt com. 
modious Motion to its State and Occaſions! And, 
to name no more, What Anatomiſt, Mathemat. 
cian, Workman, yea Angel, could contrive and 
make ſo curious, ſo commodious, and every Way 
ſo exquiſite a Set of Senſes, as the five Senſes of 
Animals are, whoſe Organs are ſo dexterouſly col- 
trived, ſo conveniently placed in the Body, ſo 
neatly adjuſted, ſo firmly guarded, and ſo _ 
_ 
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pleatly ſuited to every Occaſion, that they plainly 
ſet forth the Agency of the infinite Creator and 
Conſervator of the World. 
So that here, upon a tranſient View of the Ani- 
mal World in General only, we have ſuch a Throng 
of Glories, ſuch an enraviſhing Scene of Things, 
as may excite us to admire, praiſe, and adore the 


Infinitely Wiſe, Powerful, and Kind CREATOR; to 


condemn all atheiſtical Principles; and with holy 
David, Pal. xiv. 1. to conclude, That he is in 
good Earneſt a Foo!, that dares to ſay, There is no 
Gov, when we are every where ſurrounded with 
ſuch manifeſt Characters, and plain Demonſtra- 
tions of that Infinite Being. ? 


of Animals in particular, 


S2 


But in the next Book we ſhall ſtill find greater 
Tokens, if poſſible, when I come to take a View 
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SURVEY 
Of the Particular 
Tribes of ANIMALs. 


N the foregoing Book, having taken 
a a View of the Things in common to 
Animals, my Buſineſs in the next, 
will be to inſpect the particular Tribes, 
in order to give further Manifeſtati- 
ons of the Infinite Creator's Wiſdom, Power, and 
Goodneſs towards the Animal World. 


— 


— 


BOOK V. 
A Survey of Manx. 


H E firſt Genus of Animals that J ſhall take 
Notice of, ſhall be Man, who may juſti) 
claim the Precedence in our Diſcourſe, inaſmuch as 
God hath given him the Superiority in the Ant- | 
mal World, Gen. i. 26. And God ſaid, Let us mate e } 
Man in our Image, after our Likeneſs, and let then md 
bave Dominion over the Fiſh of the Sea, and over og 
the Fowl of the Air, and over the Cattle, and * tion) 

| . 


— 
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all the Earth, and over every creeping thing that 
creepeth upon the Earth, CO 0 
And as to Man, we have ſo excellent a Piece of 
Workmanſhip, ſuch a Microcoſm, ſuch an A- 
bridgment of the Creator's Art in him, as is alone 
ſufficient to demonſtrate the Being and Attributes 
of Goo. Which will appear, by conſidering the 


Soul and the Body of Man, 
CHAP. I. 
Of the Soul of MAN, 


Y Survey of Man I ſhall begin with the Soul 
of Man, by reaſon it is his moſt noble 
Part *, the Copy of the Divine Image in us b, in 
which we have enough to fill us with Admiration 
of the Munificence, Power, and Wiſdom of the 
Infinite Creator ©, when we contemplate the noble 


Faculties of this our ſuperior Part, the vaſt Reach | 


and 


Jam wverd Animum ipſum, Mentemgue hominis, Rationem, 
Confilium, Prudentiam, qui non divind curd perfecta ęſſe perſpi- 
* is his ipſis rebus mihi videtur carere. Cic. de Nat. Deor, 
. C, % | : 

* Senſum à Cœleſti demiſſum traximus arte, 

Cujus egent prona, & terrem ſpectantia: nundi 

Principio indulfit communis Conditor illis 
Tantim animas ; nobis Animum quoque. 

| | Juv EN. Sat. xv. V. 144. 
Et cam non aliter paſſent mortalia fingi, 

Adjunxit geminas, illæ cum corpore lapſe 

Intereunt : hac ſola manet, buſtoque ſuperſies 

Evolat. 5 

C Au p. de 4. Conſul, Hon. 

* Nam fiquis nulli ſee addifus, ſed liberd ſententid rerum 
tmſederationem inierit, conſpicatus in tantd carnium ac ſuccorum 
fulluvie tantam mentem habitare; conſpicatus item & cujuſvis 
mals conſtruttionem (omnia enim declarant Opificis Sapien- 


lian Mentis, que homini ineſt, excellentiam intelliget, tum opus 
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and Compaſs of its Underſtanding, the prodigious 
Quickneſs and Piercingneſs of its Thought, the 


a admirable Subtilty of its Invention, the command. 


ing Power of its Wiſdom, the great Depth of its 
Memory d, and, in a word, its Divine Nature and 

Operations. = 
But I ſhall not dwell on this, though the ſupe. 
rior Part of Man, becauſe it is the leaſt known, 
Only there are two Things I cannot eaſily paſs by, 
becauſe they manifeſt the eſpecial Concurrence and 
Deſign of the infinitely Wiſe Creator, as having a 
particular and neceſſary Tendency to the Manage- 
ment and good Order of the World's Affairs. The 
Ift, Of 


de partium utilitate, quod prius exiguum efſe ſibi videbatur, per. 
fectiſſimæ Tbeologiæ verum pr incipium conſtituet : que Theolegia 
multò eſt major atque præſtantior tots Medicind. Gal Ex de 
Uſu Part. I. 17. e. 1. : | 
d Among many Examples that I could give of Perſons fi- 
mous for Memory, Seneca's Account of himſelf may be one; 
Hance [Memoriam] aliguando in me floruiſſe, ut non taniim ad 
 wſum ſuſficeret, ſed in miraculum uſque procederet, non negs. 
Nam & 2000 nominum recitata, quo ordine erant difta, reddt- 
Sam: & ab his qui ad audiendum præceptorem noſtrum convent- 
runt, fingulos verſus a fingulis datos, cùm plures quam 200 ef 
cerentur, ab ultimo incipiens uſque ad primum recitabam. Alter 
which, mention is made of the great Memory of Latro Porcus 
 (chariſſimi mihi ſodalis, Seneca calls him) who retained in his 
Memory all the Declamations he had ever ſpoken, and never had 
his Memory fail him, not ſo much as in one ſingle Word. Al- 
ſo he takes Notice of Cyneas, Ambaſſador to the Romans from 
King Pyrrhus, who in one Day had ſo well learned the Names 
of his Spectators, that poſfero die nowns homo & Senatum, & on- 
nem urbanam circumfuſam Senatu plebem, nominibus ſuis peſe. 
latavit. SENEC. controverſ. I. 1. init. Vid. quoque PL ix. 1.7. 
c. 24. Where he alſo adds other Examples; viz. Cyrus le 
omnibus in exercitu ſuo militibus nomina reddidit; L. Scip 
populo Rom. Mithridates 22 gentium rex, totidem linguis ji 
dedit, pro concione fingulas fine interprete affatus. Charmida 
(Jeu potias Carneades) guæ quis exegerat volumina 1 
bibliathecis, legentis modo repreſentavit. 


e Diet. 


2 
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Iſt, Of which is the various Genii, or Inclinations 

of Mens Minds to this, and that, and the other 
Buſineſs e. We ſee how naturally Men betake 
| themſelves to this and that Employment: Some 
delight moſt in Learning and Books, ſome in Divi- 
_ nity, ſome in Phyſick, Anatomy, and Botany, ſome 
in Critical Learning, and Philology, ſome in Ma- 
thematicks, ſome in Metaphyſicks, and deep Re- 
ſearches ; and ſome have their Delight chiefly in 
Mechanicks, Architecture, War, Navigation, 
Commerce, Agriculture; and ſome have their In- 
clinations lie even to the ſervile Offices of the 
World, and an hundred Things beſides. 

Now all this is an admirably wiſe, as well as moſt 
neceſſary Proviſion, for the eaſy and ſure tranſacting 
the World's Affairs; to anſwer every End and Oc- 
caſion of Man; yea, to make Man helpful to the 
poor helpleſs Beaſts, as far as his Help is needful 
to them; and all without any great Trouble, Fa- 
tigue, or great Inconvenience to Man; rather as a 


being a Toil, that the greateſt Labours f, Cares, 
yea, 


* Diverſis etenim gaudet natura miniftris, 
Ut fieri diverſa queant ornantia terras. 
Nec patitur cunctos ad eandem currere meta, 
Sed varias jubet irs vias, varioſque labores. 
Suſripere, ut vario cultu fit pulchrior orbis. 
Par Ixd. in Scorp. 
Ou r, miyTiaN Ogds waeieyra Sid wat 
AvJegrir, &. 8 | 
Ita non omnibus hominibus ſua dona dat Deus, neque bonam in- 
dolem, neque prudentiam, nec eloquentiam : alius namque vultum 
babet defor nem; ſed Deus formam eloquenti4 ornat, fc. Hou. 
Odyſ. The like alſo in 7/iad. l. 13. $ 
| * Altho' Solomon declares, Eccleſ. xii. 12. That much Study 
a Wearineſs to the Fleſb, yet we ſee with what Pleaſure andA\- 
iduity many apply themſelves to it. Thus Cicero tells of Cato, 
whom he caſually found in Lucu/lus's Library; M. Catonem 


8 4 5711. 


Pleaſure and Diverſion to him. For ſo far it is from 
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all Oppoſition, and carrieth him thro' every Ob- 
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yea, and Dangers too, become pleaſant to him who 
is purſuing his Genius, and whoſe Ardour of Incli. 
nation eggs him forward, and buoys him up under 


ſtacle, to the End of his Deſigns and Deſires. 
II. The next is, the inventive Power of the 
Soul 5, Under which I might ſpeak of many 4 
Things; but I ſhall take notice only of two, be. \ 
cauſe they manifeſt the particular Concern and A. ( 
gency of the Infinitely Wiſe Creator. The 1 
I. Is, That Man's Invention ſhould reach to ſuch 
a great Variety of Matters; that it ſhould hit upon t 
every Thing that may be of any Uſe, either to him- 0 
ſelf, -or to human Society, or that may any ways tl 
promote (what in him lies) the Benefit of this lower al 
Part of the Creation. : t 
For the Illuſtration of this, I might take a View A 
of all the Arts and Sciences, the Trades, yea, the d 
very Tools they perform their Labours, and Con- ot 
trivances with, as numerous as their Occaſions and in 
Contrivances are various. Indeed, What is there U 
that falleth under the Reach of Man's Senſes, that 
he doth not employ to ſome Uſe and Purpoſe, for ter 
the World's Good ? The celeſtial Bodies, the Sun, 
the Moon, with the other Planets, and the Fix'd me 
Stars, he employs to the noble Uſes of Aſtronomy, tor 
Navigation and Geography. And what a noble TI 
Acumen, what a vaſt Reach muſt the Soul be en- ha 
dowd M: 
Uk 
bris. Erat enim, ut ſcis, in eo inexhauſta aviditas legendi, tt ly 
 latiari poterat : guippe ne reprehenſionem quidem vulgi inanen rt- Hi 
 formidans, in ipsa curia ſoleret legere ſæ pe, dum ſenatus cogeretur 
t Heluo librorum—wvidebatur. Cic. de finib. 1. 3. c. 2. uſet 
s Mentem hominis, quamwuis eam non videas, ut Deum nom bi. Ad 
des, tamen ut Deum agnoſcis ex operibus ejus, fic ex memoria tt 60 
rum, & Inventione, & celeritate motus, omnigut pulchritudine 
virtutis vim divinam nentis agnoſcito. Cie. Fuſc. Quæſt. l. 1. Che 


c. 29. 
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4ow'd with, to invent thoſe curious Sciences of gi 
Geometry and Arithmetick, both ſpecious, and in 1100 
Numbers; and thoſe nice and various Inſtruments $11 
made uſe of by the Geometrician, Aſtronomer, Ge- Wi 
ographer and Sailor? Andlaſtly, what a wonder- 1100 
ful Sagacity is ſhewn in the Buſineſs of Opticks, and 
particularly in the late Invention of the Teleſcope; 
wherewith new Wonders are diſcover'd among 
Gob's Works in the Heavens, as there are here on 
Earth, with the Microſcope, and other Glaſſes. 

And as for this lower World, what Material is 
there to be found; what kind of Earth, or Stone, 
or Metal; what Animal, Tree, or Plant, yea, even 
the very Shrubs of the Field; in a word, what of 
all the excellent Variety, the Creator has furniſh'd 
the World with, for all its Uſes and Occaſions, in 
All Ages; what, I ſay, that Man's Contrivance 
doth not extend unto, and make ſome way or 
other advantagious to himſelf, and uſeful for Build- 
ing, Cloathing, Food, Phyſick, or for Tools or 
Utenſils, or for even only Pleaſure and Diverſion? 

But now conſidering the great Power and Ex- 
tent of human Invention, R$.» 

2. There is another Thing that doth farther de- 
monſtrate the Superintendence of the Great Crea- 
tor and Conſervator of the World; and that is, 
That Things of great, and abſolutely neceſſary Uſe, 
have ſoon, and eaſily occurr'd to the Invention of, 
Man; but Things of little Uſe, or very dangerous 
Uſe, are rarely and ſlowly diſcover'd, or ſtill utter- 
ly undiſcover d. We have as early as the Moſaick 
Hiſtory, an Account of the Inventions of the more 

uſeful Crafts and Occupations: Thus Gen. ili. 23. 
Adam was ſent forth from the Garden of Eden, by 
CoD himſelf, to till the Ground. And in the next 
Chapter, his two Sons Cain and Abel; the one * 
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N | ( 
of the ſame Occupation, a Tiller of the Groung 
the other a Keeper of Sheep h. And the Poſteri. c 
ty of theſe, are in the latter End of Gen. iv. record. a 
ed; Jabal, o have been the Father of ſuch as dwell jy 1 
Tents', i. e. He was the Inventor of Tents, and * 
pitching thoſe moveable Houſes in the Fields, for l 
looking after, and depaſturing their Cattle in the x 
Deſarts, and uncultivated World. Tubal-Cain ua. | 
an Inſtructor of every Artificer in Braſs and Iron k, or 
the firſt that found out the Art of melting, and C 
malleating Metals, and making them uſeful for te 
Tools, and other neceſſary Implements. And his . 
Siſter Naamab, whoſe Name is only mention'd, is 8 
by ſome thought to have been the Inventor of Six. FF 
ning and Cloathing. Yea, the very Art of Muſick B 
is thus early aſcribed to Jubal m; ſo indulgent was 5 
the Creator, to find a Means to divert melancho- — 
ly, to chear the Spirits, and to entertain and pleaſe an 
Mankind. But for Things of no Uſe, or but little Ve 
Uſe, or of pernicious Conſequence, either they have ba 
been much later thought of, and with great Diff- are 
culty, and perhaps Danger too, brought to pals; in 
or elſe they ſtill are, and perhaps will always remain, __ 
Exerciſes of the Wit and Invention of Men. 4 
Of this we might give divers Inſtances : In Ma- the 
thematicks, about ſquaring the Circle n; in Me- ar 
cCuhanicks 0 
Gk 
h Gen. iv. 2. 10h 
i Ver. 20. | the 
k Ver. 22. | | Lf | Th 
1 Soveoxin , the LXX call him; f. e. A Worker with an mat 
Hammer. 5 | Let 
m Ver. 21. | of t 
un Although the Qgadrature of the Circle, hath in forme! of . 
Ages exercis'd ſome of the greateſt mathematical Wits; yet , 
nothing has been done in that Way ſo conſiderable, as in exet 
and ſince the Middle of the laſt Century; when in the Year Thi 
1657, thoſe very ingenious and great Men, Mr. WI L140 men 


NEILE, and my Lord BRouxkER, and Sir ane 


CnAP. I. Of Man's Invention. 267 


chanicks o, about the Art of Flying; and in 
Navigation, about finding the Longitude. Theſe 
Things, although ſome of them in Appearance in- 
nocent, yea, perhaps very uſeful, yet remain for 


| moſt of them is more impoſſible, or difficult than 
of many other Things, which have met with a Diſ- 
covery; 


ted the Equality of ſome Curves to a ſtrait Line. Soon after 


And not long afterwards, this was brought under an analytical 


BNOuVEER's Quadrature of the Hyperbola, by Dr. WALL Is's 
Reduction of a Fraction into an infinite Series, by Diviſion. 
But the penetrating Genius ot Sir Is A Ac NRW TON, had diſco- 
ver'd a Way of attaining the Quantity of all quadrible Curves 
analytically, by his Method of FHuxions, ſome Time before the 
Year 1688, as I find very probable from an hiſtorical Account, 
in a long Letter of Mr. Collins's, written in his own Hand, 
and ſent to Richard Townley, Eſq; of Lancaſhire, whoſe Papers 
are in my Hands. In that Letter, Mr. CoLLins faith, That 
in September 1668, Mr. MERCATOR pabliſb'd his Logarith- 


thor, to the Doctor, it appears, that the ſaid Method was in- 
vented ſome Tears before by the ſaid Mr. NEwToN, and gene- 


the Method: what it performs in the Circle, &c. what Mr. 
GREGORY had done in that kind, 20h intended to publiſh ſome- 
what in Latin about it, but would not anticipate Mr. NR wTox, 
the firſt Inventor thereof; with much more of this Nature. 


| maticks, Mr. CoLLINs, was to acquaint Mr. Tozwnley in his 
Letter, with what had been done; and to get the. Aſſiſtance 


of that ingenious Gentleman, towards the completing a Body 
of Algebra. | 


exercis'd the mechanical Wits for many Ages; becauſe it is a 
Thing impoſſible, if not a Contradiction: As the before-com- 
mended Dr. CLAREE aſſerts in RonauL, Phy/. p. 133. 


GRE 


the moſt Part ſecret; not becauſe the Diſcovery of 


| Warn afterwards, in the ſame Year, geometrically demonſtra- 
which, others at Home and Abroad, did the like in other Curves. 


| Calculus e The firſt Specimen whereof, that was ever publiſh'd, 
| Mr Mrz car ox gave in 1688, in a Demonſtration of my Lord 


motechnia, one of which he foon ſent to Dr. Barrow, who there- 
upon ſent him up ſome Papers of Mr. NEw ToN's[late Sir Is aac] 
by which, and former Communications made thereof by the Au- 


rally apply'd. And then he goes on to give ſome Account of 


The Deſign, I find, of that indefatigable Promoter of Mathe- 


* I do not mention here the perpetual Motion, which hath 


— 
—_— 
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covery 3 nor is it for want of Man's Diligence 
therein, or his careful Purſuit and Enquiry aſter 
them (for perhaps, nothing already diſcover'd hath 
been more eagerly ſought after) but with much her. 
ter Reaſon (I am ſure with greater Humility and 
Modeſty) we may conclude it is, becauſe the Ink. 
nitely Wiſe Creator, and Ruler of the World, hath 
been pleag'd to lock up theſe Things from Man 
Underſtandingand Invention, for ſome Reaſons beſt 
known to himſelf, or becauſe they might be of ill 
Conſequence, and dangerous amongſt Men, 
As in all Probability the Art of Flying would 
particularly be: An Art which in ſome Caſes might 
be of good Uſe, as to the Geographer and Philoſo- 
pher; but in other Reſpects, might prove of dan- 
gerous and fatal Conſequence: As for Inſtance, By | 
putting it in Mar's Power to diſcoyer the Secrets 
of Nations and Families, more than 1s conſiſtent 
with the Peace of the World for Men to know; by 
giving ill Men greater Opportunities todo Miſchief, 
Which it would not lie in the Power of others to 
prevent; and, as one p obſerves, by making Men 
leſs ſociable: For upon every true or falſe 
Ground of Fear, or Diſcontent, and other Oc- 
„ caſions, he would have been fluttering away to 
« ſome other Place; and Mankind, inſtead of co- 
4 habiting in Cities, would, like the Eagle, have 
<< built their Neſts upon Rocks.” 

That this 1s the true Reaſon of theſe Matters, 1s 
manifeſt enough from Holy Scripture ; and Rea- 
ſon 4 alſo gives its Suffrage thereto. The Scrip- 
ture expreſly tells us, That every good Gift,and every 


perf, et the 

| Sto 

P Grew's Coſmol. Sacr. l. 1. c. 5. G 25. 8 the 
Nemo igitur vir magnus fine aliqua aſfiatu divino unquan Ed 
fuit. Cic. de Nat. Deor. I. 2. c. 66. | eth 


Egypt, 


b, 
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erfect Gift, is from above, and cometh down from 
he Father of Lights, St. James 1. 17. Solomon, Prov. 
Ii. 6. faith, The Lord giveth Wiſdom ; out of his 
Mouth comethKnowledge and Underſtanding. And Elihu 


zs very expreſs, Job xxxii. 8, But there is a Spirit 
in Man: and the Inſpiration of the Almighty giveth 


them Underſtanding,Tlyvot myTxegmess Ser 11 Ne Tron, 


as the LXX render it, The Inſpiration, the Afflatus 
| of the Almighty, is their Inſtructor, Miſtreſs, or Teacher. 


And in Scripture, not only the more noble, ſuperi- 
or Acts of Wiſdom or Science, but much inferior 


| alſo, bear the Name of Wiſdom, Knowledge and 


Underſtanding, and are aſcribed unto Gop. *Tis 
well known that Solomon's Wiſdom is wholly af- 


| cribed unto Gop; and the Wiſdom and Under- 


ſtanding which Gop is ſaid to have given him, 


| 1 Kings iv. 29. is particularly ſet forth in the fol- 


lowing Verſes, by his great Skill in moral and na- 
tural Philoſophy, in Poetry, and probably in A- 


ſtronomy, Geometry, and ſuch other of the politer 
Sciences, for which Egypt, and the Eaſtern Nations 


were celebrated of Old r: And Solomon's Wiſdom 
excelled the Wiſdom of all the Children of the Eaſt- 


Country, and all the Wiſdom of Egypt. For he was 


wiſer than all Men, than Ethan, &c. And he ſpake 
3000 Proverbs : And his Songs were 1005. And he 


ſpake of Trees, from the Cedar to the Hyſſop of the 
Wall (i. e. of all Sorts of Plants) alſo of Beaſts, Fowl, 


creeping Things, and Fiſhes. So likewiſe the Wiſ- 
dom of Daniel, and his three Companions, is aſ- 
cribed unto Gop, Dan. i. 17. And for theſe four 

8 c Children, 


Egypt, and ſome of the Eaſtern Nations, are celebrated for 


their Skill in polite Literature; both in Scripture and profane 
Story: Job was of thoſe Parts; ſo were the Foot and Mayer, 
the Brachmans and Gymnoſophiſts. Moſes and Daniel had their 

ducation in theſe Parts: And Pythagoras, Demacritus, and 
hers, travell'd into theſe Parts for the ſake of their Learning. 
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Children, God gave them Knowledge, and Skill in al 
Learning and Wiſdom ; and Daniel had Underſtand. 
ing in all Viſions and Dreams, And accordingly 
in the next Chapter, Daniel acknowledgeth and 
praiſeth GoD, ver. 20, 21. Daniel anfwered and 

faid, Bleſſed be the Name of Gop for ever and eve 
for Wiſdem and Might are bis He piveth 7 

dom unto the Wiſe, and Knowledge io them that non 
Underſtanding. But not only Skill in the ſuperior 
Arts and Sciences, but even in the more inferior 
mechanick Arts, 1s called by the ſame Names, and tu 
aſcribed unto God. Thus for the Workmanſhip 
of the Tabernacle, Exod. xxxi. 2. to ver. 6, See, J 
have called Bezaleel ; and I have filled him with the | CC 
Spirit of GoD, in Wiſdom, and in Underſtanding, and 


in all manner of Workmanſhip : to deviſe cunning A 
Works, to work in Gold, Silver and Brass; and in re 
cutting of Stones, to ſet them ; and in carving of Tin- C 
ber, io work in all manner of Workmanſhip. So the W. 


SFpinſters, Weavers, and other Crafts- people, are cal- 
ed wiſe-hearted, Exod. xxxiv. 10, 25. and other 
Places. And in Exod. xxxvi. 1, &c. the Lo i; 
faid to have put this Wiſdom in them, and Un- ric 
derſtanding to know how to work all theſe manner 
of Works, for the Service of his Sanctuary. And 
laſtly, to name no more Inſtances, Hieram the chief 
Architect of Solomon's Temple, is in 1 Kings vii. 14. | 
and 2 Chron, ii. 14. called a cunning Man, filled with 
Wiſdom and Underſtanding, to work in Gold, Silver, det 
Braſs, Iron, Stone, Timber, Purple, Blue, fine Lin. Pri 
nen, and Crimſon; alſo to grave, and find out every 
Device which ſhould be put to him, Pr. 

Thus doth the Word of Gop aſcribe the Contr: ] hin 
vances and Crafts of Men, to the Agency, or Influ- | 
ence of the Spirit of GoD, upon that of Man. And 
there is the ſame Reaſon for the Variety of Gent, care 
or Iuclinations of Men alſo; which from the ſame the! 

e e Scriptures rath 
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Scriptures may be concluded to be a Deſignation, 
and Tranſaction of the ſame Almighty Governor 
of the World's Affairs. And who indeed but HE, 
could make ſuch a divine Subſtance, endowed with 
thoſe admirable Faculties and Powers, as the rational 
Soul hach; a Being to bear the Great Creator's Vice- 
gerency in this lower World; to employ the ſeveral 
Creatures; to make uſe of the various Materials; 
to manage the grand Buſineſs; and to ſurvey the 
Glories of all the viſible Works of Gop ? A Crea- 
ture, without which this lower World would have 
been a dull, uncouth, and deſolate kind of Globe. 
Who, I fay, or what leſs than the infinite Gop, 
could make ſuch a rational Creature, ſuch a divine 
Subſtance as the Soul! For, if we ſhould allow the 
Atheiſt any of his nonſenſical Schemes, the Epicu- 
rean his fortuitous Concourſe of Atoms, or the 
Carteſian * his created Matter put in Motion; yet 
with what tolerable Senſe could he, in his Way, © 
produce ſuch adivinethinking, ſpeaking, contriving 
Subſtance as the Soul is; endowed exactly with 
ſuch Faculties, Powers and Diſpoſitions, as the va- 
rious Neceſſities and Occaſions of the World require 
from ſuch a Creature? Why ſhould net rather all 
the Acts, the Diſpoſitions and Contrivances of ſuch 


a 


As we are not to accu/e any falſiy, ſo far be it from me to 
detract from ſo great a Man as Monſieur CAR TES was; whoſe 
Principles, although many have perverted to atheiſtical Pur- 
poſes, and whoſe Notions have, ſome of them, but an ill Aſpect, 
yet Jam unwilling to believe he was an Atheiſt ; ſince in his 
Principia Philoſaphiæ, and other of his Works, he vindicates 
himſelf from this Charge ; and frequently ſhews ſeemingly a 
great Reſpect for Religion: Beſides that, many of his ſuſpici- | 
ous Opinions are capable of a favourable Interpretation, which 
will make them appear in a better Form: Thus when he dif- 
cardeth final Cauſes from his Philoſophy, it is not a Denial of 
them ; but only excluding the Conſideration of them, for the 
lace of free philoſophizing ; it being the Buſineſs of a Divine, 
rather than a Philoſopher, to treat of them. 


For 


to the Reformation; even as low as Queen E/izabeth, although 


| Rood, even among the Clergy, by her 53d Injund. Ne 1559. 


| Pariſon to the Ages before, when the Monk ſaid, Græcum nm 
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a Creature as Man, if made in a mechanical Wa 

and not contrived by Gop, have been the ſame? 
Particularly, Why ſhould he not have hit upon all 
Contrivances of equal Uſe, early, as well as many 
Ages ſince ? Why not that Man have effected, a; 
well as this, ſome thouſand of Years after? Why 
alſo ſhould not all Nations, and all Ages t, improve 


m 


© For Ages of Learning and [znorance, we may compare 
the preſent, and ſome of the Ages before the Reformation. 
'The laſt Century, and the few Years of this, have had the 
Happineſs to be able to vie with any Age for the Number of 
learned Men of all Profeſſions, and the Improvement made in 
all Arts and Sciences; too many, and too well known to need 
a Specification. | 

But for Ignorance, we may take the ninth Age, and ſo down 


Learning began to flouriſh; yet we may gueſs how Matters 


Such as are but mean Readers, ſhould peruſe over before, once or 
#wice, the Chapters and Homilies, to the Intent they may read io 
the better Underſtanding of the People, the more Encouragement of 
Goalineſs. SpAR. Collect. p. 82. But this is nothing, in com- 


eſt legi; or as EsPENc&vus more elegantly hath it, Grece niſe 
ſuſpectum, Hebraice prope Hæreticum. Which Suſpicion (ſaid 
the learned HAK EIL L) Rhemigius ſurely was not guilty of, 
in commenting upon diffamatus, 1 Te. i. 8. who faith, St. 
Paul ſomewhat improperly put that for divu/gatus, not being 
aware that St. Paul wrote in Greek, and not in Latin. Nay, 
ſo great was their Ignorance, not only of Greek, but of Latin 
too, that a Prieſt baptized in nomine Patria, & Filia, Spiritua 
ſana. Another ſuing his Pariſhioners for not paving his Church, 
proved it from Fer. xvii. 18. paveant illi, non paveam ego. 
Some Divines in Era/mus's Time, undertook to prove Here- 
ticks ought to be burnt, becauſe the Apoſtle ſaid, Hereticum 
aevita, Two Friers diſputing about a Plurality of Worlds, 
one proved it from Anon decem ſunt fudti nundi? The other 
replied, Sed «bi ſunt novem? And, notwithitanding their Ser- 
vice was read in Latin, yet fo little was that underſtood, that 
an old Prieſt in Henry VIII. read Mumpſimus Domine for Sump- 
fimus : And being admoniſhed of it, he ſaid, he had done ſo 
for thirty Years, and, would not leave his old Mump/imus 
for their new Sunpfinus. Vide HAK Ew. Apol. J. 3. c. 7. 4 2. 
| e. 
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in every Thing, as well as this, or that Age, or | i | 
Nation u only? Why ſhould the Greeks, the Ara- | mY 
hans, the Perſians, or the Egyptians of old, ſo 1 
fr exceed thoſe of the ſame Nations now? Why l 1 * 
the Africans and Americans ſo generally ignorant 69 f 
and barbarous, and the Europeans, for the moſt jj [ f 
part, polite and cultivated, addicted to Arts and N 
Learning? How could it come to paſs, that the Bly 
_ Uſe 111 
FW] 
Pere is (it ſeems) in Wits and Arts, as in all Things le- 1144 
fide, a kind of circular Progreſs : They have their Birth, their WH! 
Grawth, their Houriſbing, their Failing, their Fading ; and | WY 
within a while after, their Reſurrect ion, and Reflonriſhing again. 1 
The Arts flouriſhed for a long Time among the Perſians, the Chal- 1 
deans, the Egyptians. But afterwards the Grecians go? | WY 
the Start of them, and are now become as barbarous themſelves, 11 
as formerly they eſteemed all beſides themſelves to be. About 1 
the Birth of Chrif, Learning began to flouriſh in /taly, and +, 1 
ſpread all over Chriſtendom, till the Goths, Hunt, and Vandals, Wan 
ranſacked the Libraries and defaced almoſt all the Monuments WI" 
of Antiquity : So that the Lamp of Learning ſeemed to be put VL 
out, for near the Space of 1000 Years, till the firſt Manſor, 1 
King of Africa and Spain, raiſed up, and ſpurred forward the 51008 
Arabian Wits, by great Rewards and Encouragements. After- Wa 
wards Petrarch opened ſuch Libraries as were undemoliſhed. «11088 
He was ſeconded by Boccace, and Fohn of Ravenna, and ſoon —— 1 
after by Aretine, Philelpbus, Falla, &c. And thoſe were fol- Bt Wl 
lowed by Æneas Sylvius, Angelus Politianus, Her molaus Bar- +18 
barus, Marſilius Ficinus, and Fob. Picus of Mirandula. Theſe WES! | 
were backed by Rud. Agricola, Reucline, Melandt hon, Foach. 1/4. 
Canerarius, Wolph. Laꝝ ius, Beat. Rhenanus, Almaines: By E- 1 
raſmus of Rotterdam; Vi ves, a Spaniard ; Bembus, Sadoletus, . | 01 BY 
Eugubinus, Italians : Turnebus, Muretns, Ramus, Pitheus, Bu- l 
ſeus, Amiot, Scaliger, Frenchmen : Sir Tho. More, and Lina- 1 
ler, Engliſhmen. And about this Time, even thoſe Nor- 1:44 3 
thern Nations yielded their great Men: Denmark yielded Olans 1 
Magnus, Holſter, Tycho Brahe, and Hemingius; and Poland, n 
Haut, Frixius, and Crunerus. But to name the Worthies that 18/47 BY 
followed theſe, down to the preſent Time, would be endleſs, | 1 
nd next to impoſſible. See therefore HAK EWIILI'T 4poleg. 1601 
. z. c. 6, \ 2, | | | Wt: | 
| bt | | 
* .\= 


. 


274 Of Man's Invention. Boox y. 


( 

Uſe of the Magnet“, Printing *, Clocks . 1 
Teleſcopes, f 

w Dr. Gilbert, the moſt learned and accurate Writer on the 
Magnet, ſhews, That its 4ttraive Virtue was known as early M 
as Plat and Ariftotle; but its Direction was a Diſcovery of l. b 
ter Ages. He faith, Superiori vo 300 aut 400 /abentibys an. or 
vis, Motus Magneticus in Boream & Auſtrum repertus, aut 40 5 
hominibus rurſus recognitus fuit. De Mag. I. 1. c. 1. But who * 
the happy Inventer of this lucky Diſcovery was, is not known, * 
There is ſome, not inconſiderable, Reaſon, to think our f- * 
mous Countryman, Roger Bacon, either diſcovered, or at lea the 
knew of it. But for its Uſe in Navigation, Dr: Gilbert faith, "a 
In regno Neapolitano Melphitani omnium primi (uti ferunt) 17 Di 
idem inſtruebant nauticam edocti a cive quodam Jul, Tl 
Gola, A. D. 1300. ibid. If the Reader hath a Mind to ſee the hox 
Arguments for the Invention _ as old as Solomon's or Play. he 
zus's Time, or of much younger Date, he may conſult Haxs. : 
WILL, ibid. c. 10. § 4. or Purcaas Pi/gr. I. 1. c. 1.41, is 
As to the Magnetick Variation, Dr. Gilbert attributes the Cin 
Diſcovery of it to Sebaſtian Cabott. And the Inclination or 10 
Dipping of the Needle, was the Diſcovery of our ingeniou fr 
Rob. Norman. And laſtly, The Variation of the Variation, "je 
was firſt found out by the * Mr. H. Gellib rand, Alt. him 
Prof. of Greſb. Coll. about 1634. Vide GeLL1BR. Diſe. Math, ide 
on the Variation of the Mag. Needle, and its Variat. Anno 5 
635.4 But | 

; But fince that, the before-commended Dr. Halley, having by 7 
formerly, in Phils/. Tranſa#. No 148, and 195, given a pro 1432 
bable Hy pothelis of the Variation of the Comgets did, in the 0 
Year 1700, undertake a long and hazardous Voyage, as far u ever; 
the Ice near the South Pole, in order to examine his ſaid Hypo- l. 
theſis, and to make a Syſtem of the Magnetical Variations: ing tþ 
Which being ſoon after publiſhed, has been fince abundantly befor 
confirmed by the French, as may be ſeen in ſeveral of the lat * 
Mamoires de Phyſique & de Mathematique, publiſhed by the tons, 
French Academie des Sciences. ; | » ( 
To theſe Diſcoveries, I hope the Reader will excuſe me, WF c 
if 1 add one of my own, which I deduced ſome Years ago fri 
from ſome Magnetical Experiments and Obſervations I made; the Ar 
which Diſcovery I alſo acquainted our Royal Society with Crejbi 
ſome Time fince; viz. That as the common, ng ix 
Needle, is continually varying up and down, towards the . u 5 


and W. ſo is the Dipping-Needle varying up . * 


Caae. IJ. F Man's Invention. b 278 


Teleſcopes 2, and an hundred Things beſides, 
ſhould eſcape the Diſcovery of Archimedes, Anaxi- 
mandaer, 


wards or fromwards the Zenith, with its Magnetick Tendeney, 
deſcribing a Circle round the Pole of the World, as I conceive, 
or ſome other Point. So that if we could procure a Needle ſo 
nicely made, as to point exactly according to its Magnetick Di- 
rection, it would, in ſome certain Number of Years, deſcribe 
a Circle of about 13 gr. Radius, round the Magnetick Poles, 
northerly and ſoutherly. This I have for-ſevera] Years ſuſpect- 
ed, and have had ſome Reaſon for it too, which I mentioned 
three or four Years ago, at a Meeting of our Royal Society 
but I have not yet been ſo happy to procure a tolerable good 
Dipping Needle, or other proper one to my Mind, to bring the | 
Thing to a ſufficient Teſt of Experience, as in a ſhort Time I | 1 
hope to do, having lately hit upon a Contrivance that may do 
the Thing. | | | 

x Tt is uncertain who was the Inventor of the Art of Print- 
ing, every Hiſtorian aſcribing the Honour thereof to his own 
City or Country. Accordingly, ſome aſcribe the Invention of 
it to John Guttenburg, a Knight of Argentine, about 1440, and 
ſay, that Fauſtus was only his Aﬀiſtant. Bertius aſeribes it ta 
Laurence Fohn, of Haerlem, and faith, Vu, or Fauſt, ſtole from 
him both his Art and Tools, And, to name no more, ſome at- 
tribute it to John Fuſt, or Fauſt, and Peter Schoeffer (called by 
Fyt, in ſome of his Imprimaturs, Pet. de Gerneſbem puer — 4 
But there is now to be ſeen at Haer/em, a Book or two printed 
by Lau. Koſter, before any of theſe; viz. in 1430, and in 
1432. (See Mr. ELL18's Letter to Dr. Tyſon, in Phill. Tranſ. 
Ne 286.) But be the firſt Inventer who it will, there is hows 
eyer great Reaſon to believe, the Art received great Improve- 
ments from Fauſt, and his Son- in-Law Schoeffer, the latter be- 
ing the Inventer of metalline Types, which were cut in Wood 
before, firſt in whole Blocks, and afterwards in ſingle Types 
or Letters. See my learned Friend Mr. WanLsy's Obſerva- 
tons, in Philof. Tranſat. No 288, and 310 | 

Concerning the Antiquity and Invention of C/ocks and 
Click-Work, J refer the Reader to a little Book, called, The Ar- 
lijcial Clock-maker, Chap. 6. where there is ſome Account of 
the Ancients Inventions in Clock-Work, as 4Archimedes's Sphere, 
Ctejibius's Clock, Ke. | . ; 

r The, Invention of Teleſcopes, Hieron. Syrturas gives 
this Account of. Prediit * 1609, /ew Genius, ſen alter 
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 mander, Anaximenes, Poſidonius, or other great Vir. 


curious Inſtruments, are recorded 22? And why 


landid convenit Foh. Lipperſein— Fuſſit per ſpicilla plura tan 


BI 1 — 
22 fe ABCS wo Here ted ere 


probaret, paſtea abiit. Artifex, ingenii minime expers, & 1. 


is by Horace accounted a noble Geometrician too; Te muri 
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tuoſo's of the early Ages, whoſe Contrivances of 
various Engines, Spheres, Clepſydræ, and other 


Cannot 


vir adbuc incognitus, Hollandi ſpecie, gui Middelburgi in 74. 


cava quam convexa, confici. Conditto die rediit, abſolutum gu 
capiens, atque ut ſtatim habuit pre manibus, bina ſuſcipien, 
cavum ſcil. & convexum, unum & alterum oculo admovebat, & 
ſenſim dimovebat, 2 ut punctum concursiis, five ut artificit opus 


vitatis curioſus cæpit idem facere & imitari, c. Vid. Mus. 
Worm. I. 4. c. 7. | | 

az Among the curious Inventions of the Ancients, 4rchyta' 
Dove was much famed ; of which Au/. Gellius gives this Ac. 
count: Scripſerunt Simulachrum Columbe @ ligno ab Archyii 
ratione guadam diſtiplintque mechanica factun, volaſſe : Ita 
erat ſcilicet libramentis ſuſpenſum, & aura ſpiritils inclusd at: 
gue occulta concitum. Noct. Attic, 1. 10. c. 12. The ſame emi- 
nent Pythagorean Philoſopher (as Favorinus in Gellius calls hin) 


& terre, numeroque carentis arenæ Menſorem Archyta. Among 
the reſt of his Inventions, Children's Rattles are aſcribed to him. 
AR1STOTLE calls them *Agyurs TA&T&y 1, Polit. 8. i. e. A. 
chytas's Rattle. And Dioctntanus, the Grammarian, gives 
the Reaſon of his Invention, Ap vb TAaT@&yh int T, &. 
That Archytas's Rattle was to quiet Children ; for be having 
Children, contrived the Rattle, which he gave them to prevint 
zheir tumbling [ltagadey wrt] other Things about the Houſe. 
To thele Contrivances of Archytas, we may add Regionin- 
tanus's Wooden Eagle, which flew forth of the City, alot in tht 
Air, met the Emperor a good Way off, coming towards it, and 
having ſaluted him, return'd again, waiting on him to tht City 
Gates. Alſo his Iron Fly, which at a Fealt flew forth off bi 
Hands, and taking a Round, returned thither again. Vide 
HakEWILL, ubi ſupra, c.10.4 1. | 
As to other Inventions of the Ancients, ſuch as of Let 
ters, Bricks, and Tiles, and building Houſes, with the Saw, 
Rule, and Plummet, the Lath, Augre, Glue, &c. alſo the 
making Braſs, Gold, and other Metals ; the Uſe of Shields 
Swords, Bows and Arrows, Boots, and other Infiromay 


-annot the preſent or paſt Age, ſo eminent for po- 
ite Literature, for Diſcoveries and Improvements 
in all curious Arts and Buſineſſes (perhaps beyond 
any known Age of the World ; why cannot it, I 
ſay) diſcover thoſe hidden Queſita, which may 
probably be reſerved for the Diſcovery of future 
and leſs learned Generations? 
Of theſe Matters, no ſatisfactory Account can 
be given by any mechanical Hypotheſis, or any 
other Way, without taking in the Superintendence 
of the Great Creator and Ruler of the World; 
| 1 who 


of War; the Pipe, Harp, and other Muſical Inſtruments; the 

building of Ships, and Navigation, and many other Things 

beſides ; the Inventers of theſe (as reported by ancient Heathen 
Authors) may be plentifully met with in PIN, Nat. His. J. 
6. £6. e 5 

$* in this Account of P/iny, we may obſerve whence the 
Ancients (even the Romans themſelves in ſome meaſure) had their 


were fond of aſcribing every Thing to themſelves. The Truth 
i; (faith the moſt learned Biſhop ST1LLINGFLEET) there is no- 
thing in the World uſeful or beneficial to Mankind, but they 
have made a ſhift to find the Author of it among themſelves. If 
we enquire after the Original of Agriculture, we are told of Ceres 
and Triptolemus; if of Paſturage, we are told of an Arcadian 
Pan; if of Wine, we preſently hear of a Liber Pater; if of Iron 
Iniruments, then who but Vulcan ! if of Muſick, none like to 
Apollo. If we preſs them then with the Hiſtory of other Nations, 
they are as well provided here; if we enquire an Account of Eu- 
rope, Aſia, or Libya; for the firſt, we are told a fine Story of 
Cadmus's Sifter ; for the ſecond, of Prometheus's Mother of that 
Nane; and for the third, of a Daughter of Epaphus. And ſo 
the learned Author goes on with other particular Nations, 
Which they boaſted themſelves to be the Founders of. Only 
lle grave Athenians thought Scorn to have any Father aſſigned 
bem ; their only Ambition was to be accounted Aborigines & 
enuini Terræ. But the Ignorance and Vanity of the Greek 
ſltory, that learned Author hath ſufficiently refuted. Yide 
FILLING, Orig. Sacr. Part I. Book i. Chap. 4. 


'T:3 | Whe- 
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Accounts of theſe Matters; viz. from the fabulous Greeks, who 
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who oftentimes doth manifeſt himſelf in ſome of thi 
the moſt conſiderable of thoſe Works of Men, by Cl 
ſome remarkable Tranſactions of his Providence, 
or by ſome great Revolution or other happening bu 
in the World thereupon, Of this I might li- for 
ſtance in the Invention of Printing, ſucceeded Sir 
firſt by a Train of learned Men, and the Revival dif 
of Learning, and ſoon after that by the Refor- 45 
mation, and the much greater Improvements of WW {:t! 
Learning at this Day. But the moſt conſiderable anc 
Inſtance I can give 1s, the Progreſs of Chriſtianity, der 
by means of the civilized Diſpoſition, and large hin 
Extent of the Roman Empire. The latter of which, ing 
as it made way for human Power, ſo the former be 
made way for our moſt excellent Religion into the to 
Minds of Men. And fo I hope, and earneſty con 
pray, That the Omnipotent and All-wiſe Ruler and 
of the World will tranſact the Affairs of our moſt tify 
Holy Religion, &re it be long, in the Heathen pra 
World, that the great Improvements made in the Thi 
laſt, and preſent Age, in Arts and Sciences, in Tal 
Navigation and Commerce, may be a Means to 
_ tranſport our Religion, as well as Name, throuph 
all the Nations of the Earth. For we find that ec 
our Culture of the more polite and curious Sciences, WW ned 
and our great Improvements in even the mech-- :n4 5 
nick Arts, have already made a Way for us in tow 
ſome of the largeſt and fartheſt diſtant Nations 0 2 
dle pid 
” fie 
d Whether Printing was invented in 1440, 2s many im 2 
gine, or was ſooner practiſed, in 1430, or 1432, as Mr. EI ue E 
L1s's Account of the Dutch Inſcription, in Philo/. Trar/a which 
Ne 286. doth import; it is however manifeſt, how great Empe 
Influence (as it was natural) this Invention had in the prom made 
ting of Learning ſoon afterwards, mentioned before in Note“ Truſt 
After which followed the Reformation, about the Year 1517/ n the; 


Tb 
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the Earth; particularly into the great Empire of 
MT : 
bd now, before I quit this Subject, I cannot 
but make one Remark, by way of practical In- 
frence, from what has been laſt ſaid; and that is, 
Since it appears that the Souls of Men are ordered, 
diſpoſed, and actuated by Gop, even in ſecular, 
as well as ſpiritual Chriſtian Acts, a Duty ari- 
ſeth thence on every Man, to purſue the Ends, 
and anſwer all the Deſigns of the Divine Provi- 
dence, in beſtowing his Gifts and Graces upon 
him. Men are ready to imagine their Wit, Learn- 
ing, Genius, Riches, Authority, and ſuch like, to 
be Works of Nature, Things of Courſe, or owing 
to their own Diligence, Subtilty, or ſome Se- 
condary Cauſes ; that they are Maſters of them, 
and at Liberty to uſe them as they pleaſe, to gra- 
tify their Luſt or Humour, and fatisfy their de- 


Things are the Gifts of Gop, they are ſo many 
the 


ec The Chineſe being much addicted to Judicial Aſtrology, 
are great Obſervers of the Heavens, and the Appearances in 


and five Mathematicians appointed to watch every Night; four 
towards the four Quarters of the World, and one towards the 
Zenith, that nothing may eſcape their Obſervation : Which 


regiſtered. But notwithſtanding this their Diligence for many 


Perſons, to regulate the Kalendar, yet are they ſuch mean A- 
tronomers, that they owe the Regulation of their Kalendar, 
the Exactneſs in calculating Eclipſes, &c. to the Europeans; 
which renders the European Mathematicians ſo acceptable to the 
Emperor, that Father Verb iaſt, and divers others, were not only 


Truſt in the Empire, and had the greateſt Honours paid them 
their Deaths, Vide La ComTe Mem. of China, Letter 2. 


„ 
T4 1. Tim. 


praved Appetites. But it is evident, That theſe 


Talents entruſted with us by the infinite Lord of 
them. For which Purpoſe they have an Obſervatory at Pekin, 
Obſervations are the next Morning brought to an Office to be 


Apes, and that the Emperor hath kept in his Service above 100 


made Principals in the Obſervatory, but put into Places of great 
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the World, a Stewardſhip, a Truſt repoſed in us; 


| ſed Saviour, Matih. xxv. 14. 


Gift of God which 15 in us, and not let it lie idle, 


which he gave it. Our Stewardſhip, our Craft, 


laying on of Hands; or be it the more ſecular 


for which we muſt give an Account at the Day 
when our Lord ſhall call; according to the para- 
bolical Repreſentation of this Matter by our Rleſ. 


Our Duty then is, not to abuſe theſe Gifts of 
Gor, not to neglect the Gift that is in us, not to 
hide our Talent in the Earth ; but, as St. Paul ex. 
horteth Timothy, 2 Tim. i. 6. we muſt ftir up the 


concealed, or dead; but we muſt ayaGnvecy v 
Nigicha, blow it up, and enkindle it, as the Origi- 
nal imports z we muſt improve and employ our 
Gift to the Glory of the Giver ; or in that Mini- 
tration, that Uſe and Service of the World, for 


our Calling, be it that of Ambaſſadors of Heaven, 
committed to us, as it was to Timothy d d, by the 


Buſineſs of the Gentleman, Tradeſman, Mechanick, 
or only Servant; nay, our good Genius, our Pro- 
penſity to any Good, as ſuppoſe to Hiſtory, Ma- 
thematicks, Botany, Natural Philoſophy, Me- 


chanicks, Fc. I ſay, all theſe Occupations, n | bo 
which the Providence of Gop hath engaged Men, thi 
all the Inclinations to which his Spirit hath dif- Cc 
poſed them, ought to be diſcharged with that Dili Bo 
gence, that Care and Fidelity, that our Great Lord kn. 
and Maſter may not ſay to us, as was faid to the ſhe 
unfaithful Steward, Luke xvi. 2. Give an Account f pat 
thy Stewardſhip, for thou mayeſt be no longer Steward; a t 
but that he may ſay as it is in the Parable before- rab 
cited, Matth. xxv. 21. Well done, thou good and fail. Ing 
ful Servant, thou haſt been faithful over a few Thing), = 
e 


I will make thee Ruler over many Things, enter thou 
4 1 Tim. iv. 14. 2 Tim. i. 6. 
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% the Joy of thy Lord. Since now the Caſe is thus, 
let us be perſuaded to follow Solomon's Advice, 
Eccleſ. ix. 10. Whatſoever thy Hand findeth theeto do, 
go it with thy Might ee: ©* Lay hold on every Oc- 
« cafion that preſents itſelf, and improve it with the 
« utmoſt Diligence; becauſe now is the Time of 
Action, both in the Employments of the Body, | 
« and of the Mind ; now is the Seaſon of ſtudy- | 11 
00 ing either Arts and Sciences, or Wiſdom and . jd 
« Virtue, for which thou wilt have no Opportu- | 
« nities in the Place whither thou art going in Will] 
« the other World. For there is no Work, nor "| 
Device, nor Knowledge, nor Wiſdom in the Grave, |} 4 
e whither thou goeſt. - = 5 [ 1 
ee Biſhop PATRICK in loc. | 9 ft 


Ty CHAP, II. EY f 
07 Man's Body, particularly its Poſt . 


Aving thus, as briefly as I well could, ſurvey- 
ed the Soul, let us next take a View of Man's 
Body. Now here we have ſuch a Multiplicity of 
the moſt exquiſite Workmanſhip, and of the beſt 
Contrivance, that if we ſhould ſtrictly ſurvey the 
Body from Head to Foot, and ſearch only into the 
known Parts (and many more lie undiſcovered) we 
ſhould find too large and tedious a Task to be diſ- 
patched. I ſhall therefore have Time only to take 
a tranſient and general kind of View of this admi- 
rable Machine, and that ſomewhat briefly too, be- 
ing prevented by others, particularly two excel- 
lent Authors of our own a, who have done it on 
the ſame Account as myſelf. And the 
Iſt Thing 
* Mr. Ray, in his Wiſdom of God manifeſted in the Works of 


Ta Part 2. And Dr. CockBurn's Efay on Faith, Part 1. 
E | | 


Ad 


2 


md quando exquiſite ſphericum cor pus comprehendunt. 
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Iſt Thing that preſents itſelf to our View, is the 
Erect Poſture of Man's Body; which is far the 
moſt, if not the only commodious Poſture for 2 
rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
uſeful Things, and practiſe curious Arts. For 
without this erect Poſture, he could not have rea. 
dily turned himſelf to every Buſineſs, and on every 
Occaſion. His Hand particularly could not have 


been in ſo great a Readineſs to execute the Com- 


a mands 


b Ad hanc providentiam Nature tam diligentem [of which he 
had been before ſpeaking] tamgue ſolertem adjungi multa puſſint, 
? quibus intelligatur, quantæ res hominibus d Deo, quanque 


 eximie tribute ſunt: qui primum eos humo excitatos, celſos & 


erectos conſtituit, ut Deorum cognitionem, cælum intuentes, capert 
poſſent. Sunt enim è terra homines, non ut incolæ, atque habi- 
tatores, ſed quaſi ſpectatores ſuperarum rerum, atque cœleſtiun, 
quarum ſpectaculum ad nullum aliud genus animantium pertint. 
Cic. de Nat. Deor. 1. 2. c. 56. 

c Ut autem ſaptentiſſimum animalium efl Homo, fic & Manus 


ſunt organa ſapienti animali convenientia. Non enim quia Manus 


habait, propterea eſt ſapientiſſimum, ut Anaxagoras dicebat; ſei 
guia ſapientiſſimum erat, propter hoc Manus habuit, ut rectiſint 
cenſuit Ariſtoteles. Non enim Manus ipſa hominem artes duut- 
runt, ſed Ratio. Manus autem ipſæ ſunt artium organum, &c. 
GaLEN. de Uſ. Part. I. 1. c. 3. After which, in the reſt of this 
firſt Book, and Part of the ſecond, he conſiders the Particulars 
of the Hand, in order to enquire, as he ſaith, Ch. 5. Num tan 


omnino conſtitutionem babeat [manus] ud meliorem aliam habere 


non potutt. 99 
Of this Part (and indeed of the other Parts of human 
Bodies) he gives ſo good an Account, that I confeſs I could 
not but admire the Skill of that ingenious and famed He 
then. For an Example {becauſe it is a little out of the 
Way) I ſhall pitch upon his Account of the different Length 
of the Fingers, Lib. 1. Chap. 24. The Reaſon of this Mecha- 
niſm, he faith, is, That the Tops of the Fingers may come 
to an Equality. Cam magnas aliguas moles in circuitu compre- 
bendunt, & cam in ſeipſis bumidum vel parvum corpus conti. 
nere couantur. Apparent verd in unam circuli circunfe- 
rentiam convenire Digiti quinque in actionibus 1 ray 
nd this 


Evennels 


Err =. a— 8 
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mands of the Will, and Dictates of the Soul. 
His Eyes would have been the moſt prone, and 
:ncommodiouſly ſituated of all Animals; but by 
this Situation , he can caſt his Eyes upwards, 
downwards, and round about him; he hath a 
glorious Hemiſphere of the Heavens, and an am- 
ple Horizon on Earth ©, to entertain his Eye. 


And 


' Fvenneſs of the Fingers Ends, in graſping ſpherical and other 
round Bodies, he truly enough ſaith, makes the Hold the firmer, 
And it ſeems a noble and pious Deſign he had in ſo ſtrictly ſur- 
veying the Parts of Man's Body, which take in his own tranſla- 
ted Words, Cam multa namgue eſſet apud peteres, tam Medicos, 

quam Philoſaphos de utilitate particularum diſſenſio (puidam enim 

corpora noftra nullius gratia efſe fata exiſtimant, nullaque om- 
nino arte; alii autem & alicujus gratia, & artificios——) 
prinum guidem tantæ hujus diſſenſionis apiTugioy invenire ſtudui: 
geinde vero & unam aliquam univerſalem methodum conſtituere, 

qua fingularum partium corporis, & eorum gue illis acridunt 

utilitatem invenire paſſemus. Ibid. cap. 8. 


4 Pronaque cum ſpectant animalia cetera terram, 
» Os Homini ſublime dedit, celumque tueri 
Juſit, & erectos ad ſidera tollere vullus. 


Ovip. Metam. I. 1. car. 84. 


© If any ſhould be ſo curious, to defire to know how 
far a Man's Proſpect reacheth, by means of the Height of 
his Eye, ſuppoſing the Earth was an uninterrupted Globe; 


the Method is a common Caſe of right-angled plain Trian- 


les, where two Sides, and an oppoſite Angle are given: 


hus in Fig. 4. A HB is the Surface, or a great Circle of 
the Terraqueous Globe; C the Center, H C its Semidiame-- 


ter, E the Height of the Eye; and foraſmuch as HE is a 


Tangent, therefore the Angle at H is a right Angle: So 


that there are given HC 398,386 Miles, or 21,034,781 Exg- 
liſþ Feet (according to Book ii. Chap. 2. Note 2) CE the 
lame Length with the Height of the Eye, on the Maſt of a 
Ship, or at only a Man's Height, c. added to it; and 


E HC the oppoſite right Angle. By which three Parts 


given, it is eaſy to find all the other Parts of the Triangle. 
And firſt, The Angle at C, in order to find the Side HE, 
the Proportion is, as the Side C E, to the Angle at H; ſo 


the Side HC, to the Angle at E; which being ſubſtracted w 
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And as this Erection of Man's Body is the moſt 
complete Poſture for him; ſo if we ſurvey the Pro. 
viſion made for it, we find all done with manifeſt 
Deſign, the utmoſt Art and Skill being employ 
therein. To paſs by the particular Conformation 
of many of the Parts, the Ligaments and Faſtening; 


10 


of go gr. the Remainder is the Angle at C. And then, as the 
Angle at E, is to its oppoſite Side HC, or elſe as the Angle at 
I is to its oppoſite Side CE; ſo the Angle at C, to its oppo- 
ſite Side E H, the viſible Horizon. Or the Labour may be 
ſhorten'd, by adding together the Logarithm of the Sum of 
the two given Sides, and the Logarithm of their Difference; 
the Half of which two Logarithms is the Logarithm of the Side 
requir'd, nearly. For an Example, we will take the two Sides 
in Yards ; by reaſon ſcarce any Table of Logarithms will ſerve 
us farther. The Semidiameter of the Earth is 7,011,594 Yards; 
the Height of the Eye is two Yards more, the Sum of both 
Sides is 14,023,190. | | 


Logar. of which Sum is, - | - 7,1468468 
Logar. of two Yards (the Difference) is - o, 3010300 


Sum of both Logar. - - - - =- - 7,4478708 


The half 8uunmmm = te» 37239384 


is the Logarithm of 5296 Yards == three Miles, which is the 
Length of the Line E H, or Diſtance the Eye can reach at fix 
Feet Heighhjlt. 

This would be the Diſtance, on a perfect Globe, did the vi- 


tual Rays come to the Eye in a ſtrait Line; but by means of the 


Refractions of the Atmoſphere, diſtant Objects on the Horizon 
appear higher than really they are, and may be ſeen at 2 
greater Diſtance, eſpecially on the Sea; which is a Matter of 
great Uſe, eſpecially to diſcover at Sea the Land, Rocks, &. 
and it 1s a great AR of the Divine Providence, in the Contri- 


vance and Convenience of the Atmoſphere, which by this Means 


enlargeth the viſible Horizon, and is all one, as if the Terra- 
queous Globe was much larger than really it is. As to the 
Height of the Apparent above the true Level; or, how much 
diſtant Objects are raiſed by the Refractions, the ingenious and 
accurate Gentlemen of the French Academy Royal, have given 
#sa Table in their Meaſures of the Earth, Art. 12. | 


Ses 
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to anſwer this Poſture ; as the Faſtenings, for In- 
ance, of the Pericardium to the Diaphragm (which 
zs peculiar to Man f; I ſay, paſſing by a deal of 
this Nature, manifeſting this Poſture to be an Act 
of Deſign) let us ſtop a little at the curious Fa- 
brick of the Bones, thoſe Pillars of the Body. 
And how artificially do we find them made, how 
curiouſly placed from the Head to the Foot ! The | 
Vertebre of the Neck and Back-bone®, made ſhort | il | 
and complanated, and firmly braced with Muſcles wh 
and Tendons, for eaſy Incurvations of the Body; | 
but withal for greater Strength, to ſupport the Bo- wt 
dy's own Weight, together with other additional Wi 
Weights it may have Occaſion to bear; the Thigh- = 
bones and Legs long, and ſtrong, and every way Wl 
well fitted for the Motion of the Body. The Feet ac- 1 
commodated with a great Number of Bones, curiouſly 4 f | 
and firmly tack'd together: to which muſt be added 
the Miniſtry of the Muſcles®, to anſwer all the 


Motions | 
See Book iv. Chap. 8. Notes. . 16, 
The Mechaniſm of the Foot would appear to be 1 
wonderful, if I ſhould deſcend to a Deſcription of all its 9 it 


| Parts; but that would be too long for theſe Notes; there- 
fore a brief Account (moſt of which I owe to the before- 
commended Mr. Cheſelden) may ſerve for a Sample: In the 
firſt Place, it is neceſſary the Foot ſhould be concave, to 
enable us to ſtand firm, and that the Nerves and Blood- 
Veſſels may be free from Compreſſion, when we ſtand or 
walk. In order hereunto, the long Flzxors of the Toes 
croſs one another at the Bottom of the Foot, in the Form of a 
St. Andrew's Croſs, to incline the leſſer Toes towards the great 
one, and the great one towards the leſſer. The Hort Flexors 
are chiefly concern'd in drawing the Toes towards the Heel. 
The tranſverſalis Pedis draws the Outſides of the Foot towards 
each other; and by being inſerted into one of the ſeſamoid 
Bones of the great Toe, diverts the Power of the Abd«for 
Muſcle, falſiy fo called, and makes it become a Flexor. And 
laſtly, The peronæus Longus runs round the outer Ankle, and 
ebliquely forwards croſs the Bottom of the Foot, and at once 
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Motions of the Legs and Thighs, and at the ſame 
Time to keep the Body upright, and prevent ir; 
falling, by readily aſſiſting againſt every Vacillation 
thereof, and with eaſy and ready Touches keeping 
the Line of Innexion, and Centre of Gravity, in due 


Place and Poſture . 


And as the Bones are admirably adapted to prop ; 


fo all the Parts of the Body are as incomparably 


placed to poiſe it. Not one Side too heavy for the 
other; but all in nice Equipoiſe: The Shoulders, 
Arms, and Side æquilibrated on one Part; on the 


other Part of the Viſcera of the Belly counterpoisd 


with the Weight of the ſcapular Part, and that 
uſeful Cuſhion of Fleſh behind. | 

And laſtly, to all this we may add the wonder. 
ful Concurrence, and Miniſtry, of the prodigious 
Number and Variety of Muſcles, placed through- 
out the Body for this Service; that they ſhould 


fo readily anſwer to every Poſture, and comply 


with every Motion thereof, without any previous 
Thought or reflex Act, ſo that (as the excellent B.. 
relli Kk faith) It is worthy of Admiration, that 


nin ſo great a Variety of Motions, as Running, 


« Leaping, and Dancing, Nature's Laws of Æqui- 
„ libration ſhould always be obſerv'd; and when 
„ neglected, or wilfally tranſgreſſed, that the Body 
«« muſt neceſſarily and immediately tumble down. 


helps to extend the Tarſur, to conſtrict the Foot, and to diref 


the Power of the other Extenſars towards the Ball of the great 


Toe: Hence the Loſs of the great Toe, is more than of all the 


other Toes. See alſo Mr. Cowrer's Anat. Tab. 28, Ce. 


i It is very well worth while to compare here what Bore!': 
faith, de nat Animal. Part. 1. Cap. 18. De fatione Axinal. 
Prop. 132, &c. To which I refer the Reader, it being too 
long to recite here. | | 

& Bog 3b. ibid. Prop. 142. 
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EAA 8. 
Of the Figure and Shape of MAN's Body. 


HE Figure and Shape of Man's Body, is 
the moſt commodious that could poſſibly be 
invented for ſuch an Animal; the moſt agreeable to 
his Motion, to his Labours, and all his Occaſions. 
For had he been a rational Reptile, he could not 
have moved from Place to Place faſt enough for his 
Buſineſs, nor indeed have done any almoſt. Had he 
been a rational Quadrupede, among other Things, 
he had loſt the Benefit of his Hands, thoſe noble 
Inſtruments of the moſt uſeful Performances of the 


Body. Had he been made a Bird, beſides many 


other great Inconveniencies, thoſe before-mentioned 


of his Flying would have been ſome. Ip a word, 


any other Shape of Body, but that which the All- 
wile Creator hath given Man, would have been 


3 incommodious, as any Poſture but that of erect ; 


it would have rendered him more helpleſs, or have 


put it in his Power to have been more pernicious, 


or depriv*d him of Ten thoufand Benefits, or Plea- 


ſures, or Conveniencies, which his preſent Figure 
&pacitates him for. 
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CHAP. 1V. 
Of the Stature and Size of Max's Boch. 


4 
S in the Figure, ſo in the Stature and Size gf - 
Man's Body, we have another manifeſt Indi. 9 
cation of excellent Deſign. Not too Pygmean -, an 
nor too Gigantick b; either of which Sizes would, 5 
in ſome Particular or other, have been incommo- 1 
dious to himſelf, or to his Buſineſs, or to the ref pr. 
of his Fellow- Creatures. Too Pygmean would have 1 
rendered him too puny a Lord of the Creation; too the 
impotent, and unfit to manage the inferior Crea. the 
tures 3 would have expoſed him to the Aſſaults of 5; 
the weakeſt Animals, to the ravening Appetite of top 
voracious Birds, and have put him in the Way, and and 
endangered his being trodden in the Dirt by the _ 
larger Animals. He would have been alſo too weak he \ 
for his Buſineſs, unable to carry Burdens ; and, in rata, 
a word, to tranſact the greater Part of his Labours 7 
and Concerns. 5 2 
And on the other Hand, had Man's Body been Bl ».,, 
made too monſtrouſly ſtrong, too enormoully Gi- ig tt 
» ick rough, 
gantick, 

BERL, 
| : Empei 

2 What is here urged about the Size of Man's Body, may other 
anſwer one of Lu cRETIUs's Reaſons, why Nil ex nibilo g- my ac 
nitur. His Argument is, | Place © 
SE | EE bed N 
Denique cur Homines tantos natura parare beſelds 

Non potuit, pedibus qui pontum per vada paſſent lat the 
Tranſire, & nagnos manibus divellere monteis ? heſe a 
| LvuCRET. I. 1. carm. 200. Fea, ou 
| | | | vers 11 
Had facile fit ut quiſquam & ingentes corporis virt!, © e:. M 
ingenium ſubtile habeat. Dio pok. Sic. I. 17. | dich |, 


Although 


gantick e, it would have rendered him a dange- 
rous 


e Although we read of Giants before Noah's Flood, Gen. vi. 

and more plainly afterwards in Numb. xili. 33. yet there is 
great Reaſon to think the Size of Man was always the ſame 
from the Creation. For as to the Nephilim, or Giants, in 
Gen. vi. the Ancients vary about them; ſome taking them for 
great Atheiſts, and Monſters of Impiety, Rapine, Tyranny, 
and all Wickedneſs, as well as of monſtrous Stature, according 
25 indeed the Hebrew Signification allows. 

And as for the Nephilim in Numb. xiii. which were evidently 
Men of a Gigantick Size, it muſt be conſidered, that it is very 


ſomewhat thereunto. | - 
But be the Matter as it will, 1t is very manifeſt, that in both 
theſe Places, Giants are ſpoken of as Rarities and Wonders of 


have had in all Ages; excepting ſome fabulous Relations ; ſuch 
23] take to be that of Theutogbocchus, who is ſaid to have been 
dug up, Anno 1613, and to have been higher than the Trophies, 
and 26 Feet long ; and no better I ſuppoſe the Giants to have 
been that O/. Magzus gives an Account of, in his 5th Book, 


the Women, Reperta ef (faith he) puella in capite vulne- 
rata, ac mortua, induta chlamyde purpurea, longitudinis cubito- 
* 50, /atitudints inter humeros quatuor. OL. Mas. Hiſt. 
5. C. 2. | : | | | 
But as for the more credible Relations of Goliath (whe 
Height was 6 Cubits and a Span, 1 Sam. xvii. 4. which, accord- 
ing to the late curious and learned Lord Biſhop of Peterbo- 
ragh, is ſomewhat above 11 Feet Eng/iſh; vid. Biſhop Cuu- 
BERLAND of Jewiſß Weights and Meaſures) of Maximinus the 
Emperor, who was 9 Feet high, and others in Auguſtus, and 
other Reigns, of about the ſame Height: To which we 
may add, the Dimenſions of a Skeleton, dug up lately in the 
Place of a Roman Camp near St. Albans, by an Urn, inſeri- 
bed Marcus Antoninus ; of which an Account is given by Mr. 
beelden, who judgeth, by the Dimenſions of the Bones, 
nat the Perſon was 8 Feet high. Vide Phil. Tranſ. No 333. 
heſe antique Examples and Relations, I ſay, we can match, 
yea, out-do, with modern Examples; of which we have 
vers in J. LupoLPH. Comment. in Hifl. Atbiop. I. 1. c. 2, 
z. Macus, Conrincivs, Dr. HaxewlLL, and others. 
Which latter relates from Nannez, of Porters and Archers be- 
, longing 


9. 
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probable, the Fears and Diſcontentments of the Spies might add 


the Age, not of the common Stature. And ſuch Inſtances we 


ſuch as Hariben, and Starchater, among the Men; and among 
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290 Of Man's Stature. PBoox v. 
longing to the Emperor of China, of 15 Feet high; and other: 
from Purc bas, of 10 and 12 Feet high, and more. See the 
learned Author's Apolog. p. 208. | 

Theſe indeed exceed what I have ſeen in England; but in 
1684, I myſelf meaſured an Irie Youth, ſaid to be not 19 
Years old, who was 7 Feet and near 8 Inches; and in 1697, 
a Woman who was 7 Feet 3 Inches in Height. 

But for the ordinary Size of Mankind, in all Probability, it 
was always (as I ſaid) the ſame, as may appear from the Monu- 
ments, Mummies, and other ancient Evidences to be ſeen xt 

this Day. The moſt ancient Monument at this Day, I pre. 
ſume, is that of Cheops, in the firſt and faireſt Pyramid of E. 
gypt; which was, no doubt, made of Capacity every way ſuf. 
ficient to hold the Body of ſo great a Perſon as was intended to 
be laid up in it : But this we find, by the nice Meaſures of our 
curious Mr. Greaves, hardly to exceed our common Coffns, 
The hollow Part within (faith he) is in Length only 6,488 Fir, 
and in Breadth but 2,218 Feet : The Depth 2,860 Feet. 4 
narrow Space, yet large enough to contain a moſt potent and driad. 
ful Monarch, being dead; to whom living, all Egypt was tu 
ftreight and narrow a Circuit. By theſe Dimenſions, and by ſuth 
other Obſervations, as have been taken by me from ſeveral en. 
balmed Bodies in Egypt, we may conclude there is no Decay in 
| Nature (though the Queſt ion is as old as Homer) but that the 
Men of this Age are of the ſame Stature they were near 3000 
Years ago. Vide Greaves of the Pyram. in 1638, in Ray's 
Collect. of Trav. Tom. 1. p. 118. 

To this more ancient, we may add others of a later Date, 
Of which take theſe, among others, from the curious and leam- 
ed Hakemill. The Tombs at Piſa, that are ſome thouland 
Years old, are not longer than ours; ſo is Athel/tane's in Malnſ- 
bury Church; fo Sebba's in St. Paul's, of the Year 693; ſo J. 
theldred's, &c. Apol. 216, Cc. 

The ſame Evidence we have alſo from the Armour, Shield, 
Veſſels, and other Utenſils dug up at this Day. The Bri 
Helmet dug up at Metaurum, which was not doubted to have 


been left there at the Overthrow of Aſdrubal, will fit one of 
our Men at this Day. 2» 


Nay, beſides all this, probably we have ſome more certail 
Evidence. Auguſtus was 5 Feet 9 Inches high, which was the 
juſt Meaſure of our famous Queen Elizabetb, who exceeded 
his Height 2 Inches, if proper Allowance be made for the Dit 


ference between the Roman and our Foot. Vide HAK ZWIII, 
ib. p. 215. | 


Jo 
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rous Tyrant in the World, too ſtrong 4, in ſome 
Reſpects, even for his own Kind, as well as the 
other Creatures. Locks and Doors might per- 


haps 


a To the Stature of Men in the foregoing Note, we may add 
| ome Remarks about their unuſual Strength. That of Sampſon 
(who is not ſaid to have exceeded other Men in Stature, as he 
did in Strength) is well known. So of old, Hector, Diomedes, 
Hercules, and Ajax, are famed ; and fince them many others; 
for which I ſhall ſeek no farther than the before-commended 
Hikewill, who by his great and curious Learning, hath often 
moſt of the Examples that are to be met with, on all his Sub- 
jets he undertakes. Of the After-Ages he names C. Marius, 
| Maximinus, Aurelian, Scanderbeg, Bardeſin, Tamerlane, Zia, 
and Hunniades. Anno 1529, Klun ber. Provoſt of the great 
Church at Miſuia, carried a Pipe of Wine out of the Cellar, 
and laid it in the Cart. Mayolus ſaw one hold a Marble Pillar 
in his Hand 3 Feet long, and one Foot Diameter, which he 
tols'd up in the. Air, and catched again, as if it were a Ball. 
Another at Mantua, and a little Man, named Roadamas, could 
break a Cable, c. Ernando Burg fetched up Stairs an Aſs 
laden with Wood, and threw both into the Fire. At Conflan- 


Mindlebaim, could raiſe a Man off his Seat, with only his mid- 
dle Finger; ſtop an Horſe in his full Career, and ſhove a Can- 
non out of its Place. Cardan ſaw a Man dance with two Men 
in his Arms, two on his Shoulders, and one on his Neck. Pa. 
tacoua, Captain of the C Hacks, could tear an Horſe-ſhoe (and, 
f I miſtake not, the ſame is reported of the late King Auguſtus 


a of Poland.) A gigantick Woman of the Netherlands could lift a + 
4 Barrel of Hamburg Beer. Mr. Carew had a Tenant that could 
of carry a Butt's Length, 6 Buſhels of wheaten Meal (of 15 Gal- 


lons Meaſure) with the Lubber the Miller, of 24 Years of Age, 


in on the Top of it. And FJ. Roman, of the ſame County, could 
he Garry the Carcaſs of an Ox. Vide HAKREWILL, ibid. p. 238. 
Jed Viros aliquot moderna memoria tam d mineralibus, quam aliis 
Ii. Wetbiz & Gothiæ provinciis adducere congruit, tant fortitudine 


preditos, ut quiſque eorum in humeros ſublevatum Equum, vel 
Bovem maximum, ind vas Ferri 600, 800, aut 1000 /ibrarum 
t & aliguæ Puelke levare poſſunt) ad plura fladia portarct. 
Or. Mac. ubi ſupra, ES 


U 2 | Gzzw's 


tinople, Anno. 1582, one lifted a Piece of Wood that twelve 
Men could ſcarce raiſe ; then lying along, he bare a Stone that 
ten Men could but juſt roll to him. G. of Fronsberge, Baron 
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292 Of Man's Stature. Book v. 
haps have been made of ſufficient Srrength to have 
barricaded our Houſes ; and Walls and Rampart 
might perhaps have been made ſtrong enough t 
have fenced our Cities. But theſe Things could 
not have been without a great and inconvenient 
Expence of Room, Materials, and ſuch neceſſi. 
ries, as ſuch vaſt Structures and Uſes would have 
occaſioned z; more, perhaps, than the World could 
have afforded to all Ages and Places. But let us 
take the Deſcant of a good Naturaliſt and Phyf. 
cian on the Caſe ®. © Had Man been a Dwarf 
„ (faid he) he had ſcarce been a reaſonable Crea. 
* ture: For he muſt then have had a jolt Head; 
© ſo there would not have been Body and Blood 
enough to ſupply his Brain with Spirits; or he 
« muſt have had a ſmall Head anſwerable to his 
«© Body, and ſo there would not have been Brain 
« enough for his Buſineſs. — Or had the Species 
of Mankind been gigantick, he could not have 
been ſo commodiouſly ſupplied with Food: For 
„there would not have been Fleſh enough of the 
* beſt edible Beaſts to ſerve his Turn. And if 
„ Beaſts had been made anſwerably bigger, there 
„ would not have been Graſs enough”. And ſo he 
goeth on. And a little after, There would not 
have been the ſame Uſe and Diſcovery of hs 
© Reaſon; in that he would have done mary 
* Things by meer Strength, for which he is nov 
put to invent innumerable Engines. —Netthe 
could he have uſed an Horſe, nor divers oth! 
Creatures: But being of a middle Bulk, he 
fitted to manage and uſe them all. For (aid 
he) no other Cauſe can be aſſigned, - why a Mu 
was not made five or ten times bigger, but | 
<« Relation to the reſt of the Univerſe.” Tl 
far our curious Author. | 


a 


* Grew's Ceſnol. Sacr, Book i. Chap. 5. 25: 
CHAP. 
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CHAP. V. 


of the Struffure of the Parts of Max's 
Body. 


Aving thus taken a View of the Poſture, 
Shape, and Size of Man's Body, let us in 
this Chapter ſurvey the Structure of its Parts. 
But here we have ſo large a Proſpect, that it 
would be endleſs to proceed upon Particulars. It 
muſt ſuffice therefore to take notice, in general 


made. No Botch, no Blunder, no unneceſſary Ap- 


but every thing curious, orderly, and performed 
nin the ſhorteſt and beſt Method, and adapted to 
the moſt compendious Uſe, What one Part is 
| there throughout the whole Body, but what is 


| compoſed of the fitteſt Matter for that Part ; 
made of the moſt proper Strength and Texture; 
ſhaped in the compleateſt Form; and, in a word, 
x accoutered 
5 * It is manifeſtly an Argument of Deſign, That in the Bo- 
N dies of different Animals, there is an Agreement of the Parts, 
W ſo far as the Occaſions and Offices agree; but a Difference of 


thoſe, where there is a Difference of theſe. In an Human 
Body are many Parts agreeing with thoſe of a Dog, for In- 
ſlance ; but in his Forehead, Fingers, Hands, Inftruments of 


> 1 Speech, and many other Parts, there are Muſcles, and other 
ith Members which are not in a Dog. And ſo contrary-wiſe in a 
In Dog, which is not in a Man. If the Reader is minded to 
n fee what particular Muſcles are in a Man, that are not in a 


conſult the curious and accurate Anatomiſt, Dr. DovcLass's 
blyogr, compar. 


N SGalen 


I * £ 


only, how artificially every Part of our Body is 


paratus (or in other Words) no Signs of Chance a; 


Dog; or in a Dog, that are not in an Human Body, let him 
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accoutered with every thing neceſſary for its Mo. 
tion, Office, Nouriſhment, Guard, and what not! 
What ſo commodious a Structure and Texture 
could have been given to the Bones, for Inſtance, 
to make them firm and ſtrong, and withal light, 
as that which every Bone in the Body hath ? Who 
could have ſhaped them ſo nicely to every Uk, 
and adapted them to every Part, made them of 
ſuch juſt Lengths, given them ſuch due Sizes and 
Shapes, channelled, hollowed, headed, lubricated, 
and every other Thing miniſtring, in the beſt and 
moſt compendious Manner, to their ſeveral Places 
and Uſes? What a glorious Collection and Combi. 
nation have we alſo of the moſt exquiſite Workman. 
ſhip and Contrivance in the Eye, in the Ear, in th 
Hand b, in the Foot“, in the Lungs, and other 
Parts already mentioned? What an Abridgment of 
Art, what a Variety of Uſes d, hath Nature lail 


upon 


b GALEN having deſcribed the Muſcles, Tendons, and 6 
ther Parts of the Fingers, and their Motions, cries out, ry 
dera igitur etiam hic mirabilem CREATORIS ſapientian 
Uſ. Part. 1. 1. c. 18. | 

e And not only in the Hand, but in his Account of the 
Foot (J. 3.) he frequently takes notice of what he calls, Aren, 
Providentiam & Sapientiam Conditoris. As Chap. 13. An igitr 
non æguum eſt hic quoque admirari Providentiam Conditoris, (i 
ad utrumgut uſum, etfi cert? contrarium, exarre cenvenientes© 
conſentientes invicem fabricatus eft totius membri [tibiz ] part! 

' eulas ? And at the End of the Chap. Q , omnia queij/t 
rum ſunt partium nente immutaverimus, neque invenerimu: pi 
 tionem aliam meliorem ea quam nunc ſortita ſunt, neque figuran, 
negue magnitudinem, negue connexionem, negue (ut paucts omni 
complefar) aliud guidguam eorum, que corporibus neceſſaris il 
ſunt : perfectiſſi mam pronunciare oportet, & undique rea? canli 
8 pra ſeniem ejus conſtructianem. The like alſo conelude 
IP. 15. 


4 At enim Opificis induſtrij maximum eft indicium (quenad: 
dum ant? ſepenumerd jam diximus) iis guar ad alium iſis 
fuerunt comparata, ad alias quoque utilitates abuti, neſue 1 
rare ut fingulis utilitatibus fingulas faciat proprias particuis 

Galen ubilupra, . e 
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| upon that one Member the Tongue, the grand 
| Inftrument of Taſte, the faithful Judge, the Centi- 
| nel, the Watchman of all our Nouriſhment, the 
artful Modulator of our Voice, the neceſſary Ser- 
vant of Maſtication, Swallowing, Sucking, and 
a great deal beſides ? But I muſt deſiſt from pro- 
ceeding upon Particulars, finding I am fallen upon 
what I propoſed to avoid. | 

And therefore, for a Cloſe of this Chapter, I 
ſhall only add Part of a Letter I received from the 
| before commended very curious and ingenious Phy- 
ſician Dr. Tancred Robinſon. What (faith he) can 
polibly be better contrived for Animal Motion and Life, 
than the quick Circulation of the Blood and Fluids, 
which run out of Sight in capillary Veſſels, and very 
minute Dus, without Impediment (except in ſome 
Diſeaſes) being all directed to their peculiar Glands 
and Channels, for the different Secretion, ſenſible and 
inſenſible; whereof the laſt is far the greateſt in Quan- 


tity and Effects, as to Health and Sickneſs, acute Di- \kÞ 
ſtempers frequently ariſing from a Diminution of Tran- Wil 
ſpiration, thro? the cutaneous Chimneys, and ſome chro- | 4 i 
meal ones, from an Augmentation : Whereas Obſtru- lj it 
lions in the Liver, Pancreas, and other Glands, may _ 
ouly cauſe a Schirrus, a Faundice, an Ague, a Dropſy, 8 
or other ſlow Diſeaſes. So an Increaſe of that Secretion 1 14 
may accompany the general Colliquations, as in Fluxes, 1 


hectict Sweats and Coughs, Diabetes, and other Conn 
ſumptions. What a mighty Contrivance is there to pre- | | 
ſerve theſe due Secretions from the Blood (on which 
Life ſo much depends) by frequent Altritions, and Com- | 
muntcations of the Fluids in their Paſſage through the 1:59 
Heart, the Lungs, and the whole Syſtem of the Muſcles ? 1 
bal Mæanders and Contortions of Veſſels, in the BY 
Organs of Separation? And, what a Concourſe of 
Elaſtick Bodies from the Air, to ſupply the Springs, 
and continual Malions of ſome Parts, not only in Sleep 
U 4 and 
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and Reſt ; but in long violent Exerciſes of the Muſely; 
Whoſe Force drives the Fluids round, in a wonderfi 
rapid Circulation, through the minuteſt Tubes, aſſſted 
by the conſtant Pabulum of the Atmoſphere, and thei 
own Elaſtick Fibres, which impreſs that Velocity on th; 
Fluids. re At FR 
Now I have mentioned ſome Upſes of the Air, in car. 
rying on ſeveral Functions in animal Bodies; I na 
add the Share it hath in all the Digeſtions of the ſolid 
and fluid Parts. For when this Syſtem of Air comes, 
by Divine Permittance, to be corrupted with poiſonous 
acrimonious Steams, either from the Earih, from Mer. 
chandiſe, or infected Bodies, what Havoc is made in 
all the Operations of living Creatures? The Part, 
gangrene, and mortify under Carbuncles, and other 
Tokens: Indeed, the whole Animal Oeconomy is ruined; 
of ſuch Importance is the Air to all the Parts of i, 
Thus my learned Friend. 


CHAP, 


[ 297 ] 


CHAP. VI. 
Of the Placing the Parts of Man's Body. 


N this Chapter I propoſe to conſider the Lodg- 
ment of the curious Parts of Man's Body, 
wich is no leſs admirable than the Parts them- 
| elves, all ſet in the moſt convenient Places of the 
| Body, to miniſter to their own ſeveral Uſes and 
| Purpoſes, and aſſiſt, and mutually to help one ano- 
| ther, Where could thoſe faithful Watchmen the 
Eye, the Ear, the Tongue, be ſo commodiouſly 
placed, as in the upper Part of the Building ? 


| proper a Part to lodge four of the five Senſes, as 
in the Head, near the Brain b, the common 
Senſory, a Place well guarded, and of little other 
Uſe than to be a Seat to thoſe Senſes? And, how 


Body? 


" Senſus, interpretes ae nuntii rerum, in capite, tanguam in 
erte, mirifice ad uſus neceſſarios & fatti, & collocati ſunt. Nam 
culi tanquam ſpeculatores, altiſſi mum locum obtinent ; ex quo plu- 
rina conſpicientes, fungantur ſuo munere. Et aures cum ſonum 
ecipere debeant, gui naturũ in ſublime fertur ; rea? in illis cor- 
forum partibus collocatæ ſunt. Cic. de Nat. Deor. I. 2. c. 56. 
ub! plura de cæteris Senfibus. | | 
Galen well obſerves, That the Nerves miniſtring to Mo- 
tion are hard and firm, to be leſs ſubject to Injury; but thoſe 
miniſtring to Senſe are ſoft and tender; and that for this Reaſon 
t1s, that four of the five Senſes are lodged ſo near the Brain; 
VIZ. partly to partake of the Brain's Softneſs and Tenderneſs, 
and partly for the Sake of the {ſtrong Guard of the Skull. Yide 
Gal. de Uſ. Part. J. 8. c. 5,6. 
* dee Book iv. Chap. 6. Note e. 


P. 


Where could we, throughout the Body, find ſo 


could we lodge the fifth Senſe, that of Touching, 
otherwiſe ©, than to diſperſe it to all Parts of the 
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Body? Where could we plant the Hand d, by 
juſt where it is, to be ready at every Turn, on al 


Occaſions of Help and Defence, of Motion, Adi. 


on, and every of its uſeful Services? Where could 
we ſet the Legs and Feet, but where they are, 9 
bear up, and handſomely to carry about the Body 


Where could we lodge the Heart, to labour about 


the whole Maſs of Blood, but in, or near the 
Centre of the Body ©? Where could we find 
Room for that noble Engine to play freely in? 
Where could we io well guard it againſt external 


Harms, as it is in that very Place in which it i; 


lodged and ſecured ? Where could we more con- 
modiouſly place, than in the Thorax and Belly, the 
uſeful Viſcera of thoſe Parts, ſo as not to ſwag, and 
10g, and over-ſet the Body, and yet to miniſter ſ 

armoniouſly, as they do, to all the ſeveral Utes of 
Concoction, Sanguification, the Separation of vn. 
rious Ferments from the Blood, for the great Uſe 
of Nature, and to make Diſcharges of what is uſe- 
leſs, or would be burthenſome or pernicious to the 


Body f? How could we plant the curious and great 
Variety of Bones, and of Muſcles, of all Sorts and 


Sizes, neceſſary, as I have ſaid, to the Support, and 

every Motion of the Body? Where could we lodge 

all the Arteriesand Veins, to convey Nouriſhment; 

and the Nerves, Senſation throughout the Body? 

Where, I ſay, could we lodge all theſe Implement: 

of the Body, to perform their ſeveral Offices? 6. 
5 cou 


4 Ou2m verd aptas, quangue multarum artium miniſiras M. 
nus natura homini dedit? The Particulars of which enumer 


ted by him, ſee in Cic. abi ſupra, c. 60. 
© See Book vi. Chap. 8. | 


£ Ut in edificiis Archileai avertunt ab oculis & naribu! 41 
minorum ea, que profluentia necgſſariò tetri eſſent aliquid rv 
tura; fic natura res ſimiles ( ſcil. excrementa) procul amandau! 


8 ſenſibus. Cic. de Nat. Deor. I. 2. c. 56. 
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could we ſecure and guard them fo well, as in the 
very Places, and in the ſelf. ſame Manner in which 
they are already placed in the Body ? And laſtly, 
to name no more, What Covering, what Fence 
could we find out for the whole Body, better than 
that of Nature's own providing, the Skin 8? How 
could we ſhape it to, or brace it about every Part 
better, either for Convenience or Ornament? What 
better Texture could we give it, which although 
les obdurate and firm, than that of ſome other 
Animals; yet is ſo much the more ſenſible of eve 


Touch, and more compliant with every Motion? 


And being eaſily defenſible by the Power of Man's 
Reaſon and Art, 1s therefore much the propereſt 
Tegument for a reaſonable Creature. 


e Compare here GaLen's Obſervations de 27 Part. J. 1 1 


6. 15. Alſo J. 2. c. 6. See alſo Cowyer, Anat. where in 
Tab. 18. are very elegant Cuts of the Skin in divers Parts of 
the Body, drawn from microſcopical Views; as alſo of the pa- 


fille pyramidales, the ſudoriferous Glands and Veſſels, the 
Hairs, &c. | | 1 
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CHAP. VII 
Of the Proviſion in Max's Body againſt Evil. 


Heat taken a tranſient View of the Structure 
| and Lodgment of the Parts of human Bodies, 


let us next conſider the admirable Proviſion that is 
made throughout Man's Body, to ſtave off Eyils, 
and to diſcharge * them when befallen. For the 
Prevention of Evils, we may take the Inſtances al. 
ready given, of the Situation of thoſe faithful Cen- 
tinels, the Eye, the Ear, and Tongue, in the ſupe. 
rior Part of the Body, the better to deſcry Dan- 
gers at a Diſtance, and to call out preſently for 
Help. And how well ſituated is the Hand to be a 
ſure and ready Guard to the Body, as well as the 
faithful Performer of moſt of its Services? The 
Brain, the Nerves, the Arteries, the Heart Þ, the 

Lungs; 


2 One of Nature's moſt conſtant Methods here, is by the 


_ Glands, and the Secretions made by them; the Particulars of 


which being too long for theſe Notes, I ſhall refer to the mo- 
dern Anatomiſts, who have written on theſe Subjects; and in- 
deed, who are the only Men that have done it tolerably : Par- 
ticularly our learned Doctors Cockburn, Keil, Morland, and o- 
thers at Home and Abroad: An Abridgment of whoſe Op: 
nions and Obſervations, for the Reader's Eaſe, may be met with 
in Dr. HARRIS“'s Lex. Tech. Vol. II. under the Words Gland, 
and Animal Secretion. | 
d In Man, and moſt other Animals, the Heart hath the Guard 
of Bones; but in the Lamprey, which hath no Bones (no not 
ſo much as a Back-bone) the Heart is very flrangely ſecured, | 
and lies immur'd, or capſulated in a Cartilage, or griftly Sub. 
Hance, which includes the Heart, and its Auricle, as the Skull 
doth the Brain in other Animals. Power's Microſ. Obl. 22. 


Hun 


Lungs 3 and in a word, all the principal Parts, 
how well are they barricaded, either with ſtrong 
Bones, or deep Lodgments in the Fleſh, or ſome 
ſuch the wiſeſt and fitteſt Method, molt agreeable 
to the Office and Action of the Part? Beſides which, 
for greater Precaution, and a farther Security, what 
| an incomparable Proviſion hath the infinite Con- 
| triver of Man's Body made for the Loſs of, or any 
| Defet in, ſome of the Parts we can leaſt ſpare, by 
E doubling them? By giving us two Eyes, two Ears, 
| two Hands, two Kidneys, two Lobes of the Lungs, 
Pairs of the Nerves, and many Ramifications of the 


may not be a Defect of Nouriſhment of the Parts, 
in Caſes of Amputation, or Wounds, or Ruptures 

of any of the Veſſels. 1 

And as Man's Body is admirably contriv'd, and 
made to prevent Evils; ſo no leſs Art and Cau- 
tion hath been uſed to get rid of them when they 
| do happen. When, by any Misfortune, Wounds 
or Hurts do befal ; or, when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes and 


out 


Grounas to admire the Contrivance of our Blood, which on ſome 
it comes into it, immediately, by an inteſtine Commotion, endea» 
Gueſt, but ſometimes what likewiſe may have lain lurking there- 


in for a great while. And from hence it comes to paſs, 
That moſt Part of Medicines, when duly admi niſtred, are not only 


morbifick Matter: As in Salivation, &c. Dr. SLoant's Voy. 
to Jamaica, p. 25. 


the Ear-Drum, of mighty Uſe (among others) to make Diſ- 


charges of Bruiſes, Impoſthumes, or any purulent, or _ 
bikc 
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Arteries and Veins in the fleſny Parts, that there 


Miſchiefs upon ourſelves, what Emunctories e, 
| what admirable Paſſages d, are diſpersd through- 


© Here [from the Puſtules he obſerv'd in Monomotapa] were 
Occaſions, fo foon as any Thing deſtructive to the Conſtitution of 
voureth to thruſt it forth, and is not only freed from the new 


ſent out of the Body themſelves, but likewiſe great Duantities ef 


Valſalva diſcover d ſome Paſſages into the Region of 
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out the Body ; what incomparable Methods doch 
Nature take © ; what vigorous Efforts is ſhe eng. 


= 
bifick Matter from the Brain, and Parts of the Head. Of which, 


he gives two Examples: One a Perſon, who from a Blow on 
| his Head, had diſmal Pains therein, grew ſpeechleſs, and lay 
under an abſolute Suppreſſion and Decay of his Strength; hit 
_ found certain Relief, whenever he had a Flux of Blood, or 
rulent Matter out of his Ear; which after his Death Yal/alv, 
diſcover'd, was through thoſe Paſſages. | 
The other was an ee Caſe, wherein he found a large 
Quantity of extravaſated Blood, making way from the Ventil. 
cles of the Brain, through thoſe ſame Paſſages. VALSAL. 4 
Aure hum. c. 2. 14. and c. 5.88. 
© Hippocrates, Lib. de Alimentts, takes Notice of the dag. 
city of Nature in finding out Methods and Paſſages for the 
diſcharging Things offenſive to the Body; of which the late 
learned and ingenious Biſhop of C/ogher in Ireland (Biyl:) 
gave this remarkable Inſtance, to my very curious and inge. 
ö | nious Neighbour and Friend, D' Acre Barret, Eſq; viz. That 
Jo - in the Plague-Year, a Gentleman at the Univerſity had a large 
Plague-Sore gathered under his Arm, which, when they ex. 
| pected it would have broken, diſcharged itſelf by a more than 
ordinary large and fœtid Stool; the Sore having no other | 
Vent for it, and immediately becoming ſound and well there- 
on. | 
Like to which, is the Story of Joſeph Laxonius, of a Soldier 
of thirty-five Years of Age, who had a Swelling in his right 
Hip, accompany'd with great Pain, c. By the Uſe of emol- 
tient Medicines, having ripened the Sore, the Surgeon intend- 
ed the next Day to have opened it ; but about Midnight, the 
Patient having great Provocations to Stool, disburthen'd him- 
14 ſelf three Times; immediately upon which, both the Tumour 
h it | and Pain ceaſed, and thereby diſappointed the Surgeon's In- | 
1 tentions. Ephem. Germ. Anno 1690. Ob/. 49. More ſuch In- 
ſtances we find of Mr. Tonce's, in Philo/. Tranſaf. Ne 323. 
19 But indeed there are ſo many Examples of this Nature in our 
Wl Philoſ.. Tranſa#. in Ephem. German. Tho. Barthaline, Rbv- 
3 dias, Sennertus, Hildanus, &c. that it would be endleſs to re- 
i count them. Some have ſwallow'd Knives, Bodkins, Needles 
and Pins, Bullets, Pebbles, and twenty other ſuch Things as 
could not find a Paſſage the ordinary Way, but have met with 
an Exit through the Bladder, or ſome other Way of Nature's 
own 1 Bur paſſing over many Particulars, I ſhall 
only give one Inſtance more, becauſe it may be a good ou 
| i0 
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bled to make, to diſcharge the peccant Humour, 
to correct the morbifick Matter; and, in a word, 
to ſet all Things right again? But here we had beſt 


take the Advice of a learned Phyfician in the Caſe : 
Ihe Body (faith he) is ſo contrived, as to be 

| « well enough ſecured againſt the Mutations in the 
Air, and the leſſer Errors we daily run upon: 


did we not in the Exceſſes of Eating, Drinking, 


„ Thinking, Loving, Hating, or ſome other Fol- 
y, let in the Enemy, or lay violent Hands up- 

| « on ourſelves. Nor is the Body fitted only to 
| « prevent, but alſo to cure, or mitigate Diſeaſes, 
| « when by theſe Follies brought upon us. In moſt 
| « Wounds, if kept clean, and from the Air 
| < the Fleſh will glue together with its own native 


« Balm. Broken Bones are cemented with the Cal-. 
© }45, which themſelves help to make.” And fa 


he goes on with ample Inſtances in this Matter, 
too many to be here ſpecify*d i. Among which he 


inſtanceth in the Diſtempers of our Bodies, ſhewing, 


| That even many of them are highly ſerviceable to 
the Diſcharge of malignant Humours, and prevent- 


ing greater Evils. 
And no leſs Kind than Admirable is this Con- 


| trivance of Man's Body, that even its Diftempers 
5 ſhould 


tion to ſome Perſons, that theſe Papers may probably fall into 
the Hands of; and that is, the Danger of ſwallowing Plans 
ones, Prune-ftones, &c. Sir Francis Butler's Lady had many 
Pruze-ſtones that made way through an Abſceſs near her Navel. 
Phil. Tranſ. No 265. where are many other ſuch like Examples. 
More alſo may be found in Ne 282, 304, Sc. And at this Day, 
a young Man, living not far off me, laboureth under very trou- 
bleſome and dangerous Symptoms, from the Stones of Sloer 
and Bullace, which he ſwallow'd eight or ten Years ago. 

' Grew's Coſmol. § 28, 29. 5 | 
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ſhould many times be its Cure 8 ; that when the 
Enemy lies lurking within to deſtroy us, there 
ſhould be ſuch a Reluctancy, and all Nature exci. 
ted with its utmoſt Vigour to expel him thence. 
To which Purpoſe, even Pain itſelf is of great and 
excellent Uſe, not only in giving us Notice of the 
Preſence of the Enemy, but by exciting us to uſe 
our utmoſt Diligence and Skill to root out ſo 
troubleſome and deſtructive a Companion, 


EZ Nor are Diſeaſes themſelves uſeleſs : For the Blood in a Fe. 
ver, if well governed, like Wine upon the Fret, diſchargeth it. 
ſelf of all beterogeneous Mixtures ; and Nature, the Diſeaſe, and 
Remedies, clean all the Room of the Houſe; whereby that which 
threatens Death, tends, in Conclufion, ta the prolonging of Life. 
Sw, ubi ſupr. G 52. 

And as Diſeaſes miniſter ſometimes to Health; ſo to other 
good Uſes in the Body, ſuch as quickening the Senſes: Of 
which take theſe Inſtances relating to the Hearing and Sight. 

A very ingenious Phyfician falling into an odd kind of Fever, 
bad his Senſe of Hearing thereby made ja very nice and tender, 
that he very plainly heard ſoft Whiſpers, that were made at 4 
conſiderable Diſtance off, and which wore not in the liaſt per. 
_ by the By-ſlanders, nor would hawe been by bim before bi, 
Sickneſs. f | ” f 

A "Nw of eminent Parts and Note, during a Diftemper 
he had in his Eyes, had his Organs of Sight brought to be jo ten- 
der, that both his Friends and himſelf have afſur'd me, That 
when be wak'd in the Night, he cou'd, for a While, plainly ſee 
and diſtinguiſh Colours, as well as other Objects, diſcernible by 
the Eye, as was more than once try'd. Bow L. deter. nat. of 

Effluv. Ch. 4. ys 

Daniel Fraſer——conting'd Deaf and Dumb from his Birth, 
till the 17th Year of his Age. After bis Recovery from à Fe. 
wer, he perceiv'd a Motion in his Brain, which was very untaſy 
to him; and afterwards be began to hear, and, in Proceſs of 

Time, to underſtand Speech, &c. Vid. Phil. Tranſ. Ne 312. 


— — 1 
EET Sh . 
Of the Conſent between the Parts of Man's 10 


T is an admirable Proviſion the merciful Crea- 
tor hath made for the Good of Man's Body, 
by the Conſent and Harmony between the Parts 
thereof: of which let us take St Paul's Deſcripti- 
on, in 1 Cor. xii. 8. But now hath God ſet the 
Members every one of them in the Body, as it hath 
pleaſed bim. And ver. 21. The Eye cannot ſay unto © 
the Hand, I have no need of thee : Nor again, the Head 
to the Feet, I have no need of you. But ſuch is the 
Conſent of all the Parts, or, as the Apoſtle word- 
eth it, God hath ſo tempered the Body together, that #08 
the Members ſhould have the ſame Care one for ano- 7 14 
ther, ver. 25, So that whether one Member ſuffer, all 
the Members ſuffer with it ; or one Member be honour- 
ed (or affected with any Good) all the Members re- =. 
juce [and ſympathize] with it, ver. 26. = 
This mutual Accord, Conſent, and Sympathy of . 
the Members, there is no Reaſon to doubt“, is 
made by the Commerce of the Nerves b, and 


their 
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: See Book iv. Chap. 8. 8 
Tria propeſita ipſi Nature in Nervorum diſtributione fuerunt. 
1. Ut ſenſoriis inſtrumentis Senſum impertiret. 2. Ut motoriis 
Motum. 3. Ut omnibus aliis {partibus] daret ut que, ſi doloren 
adferrent, dig noſcerent. And afterwards, Si quis in diſſectio- 
nibus ſpeavit, confideravitque jufttne an ſecus Natura Nervos 
uon eadem menſurd omnibus partibus diſtribuerit, ſed aliis guidem 
liberalizs, aliis verò parcits, eadem cum Hippocrate, velit nolit, 
4e Natard omnino pronunciabit, quod ea ſcilicet ſagax, juſta, 
Lege. ani maliumgue provida eff. GALEN. de Uſu Part, 
5. 09. | | ? | 
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their artificial Poſitions, and curious Ramificati. 
ons throughout the whole Body, which is admira- 
ble and incomparable, and might deſerve a Place 
in this Survey, as greatly and manifeſtly ſetting 
forth the Wiſdom and Benignity of the great Crez 
tor; but that to give a Deſcription thereof from 
the Origin of the Nerves, in the Brain, the Cere- 
bellum and Spine, and fo through every Part of 
the Body, would be: tedious, and intrench too 
much upon the Anatomiſt's Province: And there- 
fore one Inſtance ſhall ſuffice for a Sample of the 
Whole; and that ſhall be (what was promiſed 
before) , the great Sympathy occaſion'd by the 
Fifth Pair of Nerves ; which I chuſe to inſtance 
in, rather than the Par Vagum, or any other of 
the Nerves; becauſe altho* we may have leſs Va- 
riety of noble Contrivance and Art, than in that 
Pair, yet we ſhall find enough for our Purpoſe, 
and which may be diſpatch'd in fewer Words, 
Now this fifth Conjugation of Nerves, is branch 
to the Ball, the Muſcles, and Glands of the Eye; 
to the Ear; to the Jaws, the Gums, and Teeth; m 
to the Muſcles of the Lips d; to the Tonſils, tar 
the Palate, the Tongue, and the Parts of th: 
Mouth; to the Præcordia alſo, in ſome Meaſure, 
by inoſculating with one of its Nerves ; and laſtly, var 

* bs : . 


© Book iv. Chap. 5. 5 | he c 
4 Dr. W1LL1s gives the Reaſon, Cur mutua Amaſiorun il: 
la labiis impreſſa, tum precordia, tum genitalia afficiends, an! 
rem ac libidinem tam facile irritant, to be from the Conſent 0! 
thoſe Parts, by the Branches of this fifth Pair. Nerv. Deſcr. £2 
And Dr. Sacs judges it to be from the Conſent of the I. 
bia Oris cum Labiis Uteri, that in April 1699, a certain breed: 
ing Lady, being affrighted with ſeeing one that had ſcabbj 
Lips, which they told her were occaſioned by a peſtilential Fe. 
ver, had ſuch like Puſtules hroke out in the Labia eri. I. 
p bem. Germ. T. 1. O,. 20. 8 85 8 
: 0 0 


| 
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to the Muſcles of the Face, particularly the Cheeks, 


— et En es — nn nn tn — - 
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whoſe ſanguiferous Veſſels it twiſts about. | 
From hence it comes to paſs, that there is a ay 
great Conſent and Sympa hy between theſe 1 
Parts; ſo that a guſtable Thing ſeen or ſmelt, ex- jy 
cites the Appetite, ' and affects the Glands and k 
Parts of the Mouth; that a Thing ſeen or heard, | 1 
that is ſhameful, affects the Cheeks with modeſt : | | 
Bluſhes; but, on the contrary, if it pleaſes and {4 
tickles the Fancy, that it affects the Præcordia, 14 
and Muſcles of the Mouth and Face with Laugh- 11 
ter; but a Thing cauſing Sadneſs and Melancholy, 11 
doth accordingly exert itſelf upon the Prcordiay | 4 
and demonſtrate itſelf by cauſing the Glands of = 
the Eyes to emit Tears f, and the Muſcles of =_ 
the Face to put on the ſorrowful Aſpect of Cry- 1 v1 
ing. Hence alſo that torvous ſoure L.ook produced _ 
by Anger and Hatred, and that gay and pleaſing 1 
Countenance accompanying Love and Hope. And 1 
| in ſhort, it is by means of this Communication of _—_ 
the Nerves, that whatever affects the Soul, is de- 14 
ß monſtrated (whether we will or no) by a conſen- | / | i 
6 taneous Diſpoſition of the Præcordia within, and Fit 


a ſuitable Configuration of the Muſcles and Parts 


PP — ——  —  —  — —  — — 
Sg EST "5 — 


A of the Face without. And an admirable Contri- 
Y, vance of the Great Gop of Nature this is; That 
t0 as a Face is given to Man, and, as Pliny faith s, 


to Man alone of all Creatures; fo it ſhould be (as 


| 
5 he obſerves) the Index of Sorrow and Chearfulneſs, | 
any et nn EY Ui | 
it 0! | | | | 
55 Lonſult WIL IIS 267 fur. 4 
108 > ears ſerve not only to moiſten the Rye, to elean and | + 
abby lighten the Cornea, and to expreſs our Grief ; but alſo to alle- | = 
Ae. vate it, according to that of Les to Andromache, in SEN RA“ ud 
N f Troas, ver. 702. | . 4 
1, . 


Tempus morampue dobinus, arbitrio tus 
Implere lacrymis: Fletus erumnas levat, 


Prix. Nat, Hiſt. I. 11. c. 37 
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of Compaſſion and Severity, In its aſcending Part i V 
the Brow, and thercin a Part of the Mind too. There- d 
with che deny, therewith we conſent, With this it i 8 
wwe ſbeto our Pride, which hath its Source in another 0 
Place; but bere its Seat : In the Heart it hath ii of 
Birth; but here it abides and dwells ;, and that he. Ne 
cauſe it could find no other Part throughout the Boch M 
higher, or more craggy hn where it might reſide alone, ed 
Thus 1 have diſpatch'd what I ſhall remark con- ” 
cerning the Soul and Body of Man. There are gþ 
divers other Things, which well deſerve a Place in . 
this Survey; and theſe that I have taken Notice of oh 
deſerved. to have been enlarged upon : But what 0 
hath been ſaid, may ſuffice for a Taſte and Sample oh 
of this admirable Piece of Gop's Handy-work; at En 
leaſt ſerve as a Supplement to what others have ſaid 2h 
before me. For which Reaſon I have endeavourd 
to ſay as little wittingly as I could, of what they 5 
have taken Notice of, except where the Thread of . = 
my Diſcourſe laid a Neceſſity upon me. Nan 
Nihil altius fimul abruptiuſque invenit. 3 
Wat PS 2 | TIO 1 erer 
— — | UAE, * 2 diffe 
CHAP. 1K. * 
ee A Es | nick, 
"Of the Variety of Mens Faces, Voices, anti i 
1 Hand- Writing. | wp 
T TERE I would have put an End to my Ob. b tt: 
: ſeryations relating to Man, but that there on 
are three Things ſo expreſly declaring the Diving pon 
Management and Concurrence, that I ſhall jus 42 « 
mention them, although taken Notice of mo = 
amply by others; and that is, The great Va 205 
riety throughout the World, of Mens Faces Wh ine; 


* Voices 


2 If the Reader hath a Mind to ſee Examples of Mens Like 


neſs, he may conſult VAL ER. MAxXIMYS, J. 9-6 4 
2 cernlni 


* 
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Voices b, and Hand-Writing. Had Man's Bo- 
dy been made according to any of the atheiſtical 
schemes, or any other Method than that of the 
infinite Lord of the World, this wiſe Variety 
would never have been : But Mens Faces would 
have been caſt in the ſame, or not a very different 
Mould ; their Organs of Speech would have ſound- 
ed the ſame, or not ſo great a Variety of Notes; 
and the ſame Structure of Muſcles and Nerves, 
would have given the Hand the fame Direction 
in Writing. And in this Caſe, what Confuſion, 
what Diſturbance, what Miſchiefs, would the 
World eternally have lain under ? No Security 
could have been to our Perſons 3 no Certainty, no 
Enjoyment of our Poſſeſſions© : no Juſtice be- 
tween Man and Man; no Diſtinction between 
\ . Good 


cerning the Likeneſs of Pompey the Great, and Vibius, and Pub- 
licius Libertinus ; as alſo of Pompey the Father, who. got the 
Name of Coguus; he being like Menogenes the Cook; with di- 
rers others. | „„ 5 | 
bd As the Difference of Tone makes a Difference between 
every Man's Voice, of the ſame Country, yea, Family, fo a 
different Diale& and Pronunciation, differs Perſons of divers 
Countries, yea, Perſons of one and the ſame Country, ſpeak- 
ing the fame Language. Thus in Greece, there were the Jo- 
nick, Dorick, Alttickh, and Aolick Dialects. So in Great Bri- 
tain, beſides the grand Diverſity of Ezg/i/ſb and Scotch, the dif- 
ferent Countries vary very much in their Pronunciation, Accent, 
and Tone, altho' all one and the fame Language. And the 
Way of the Gileadites proving the Ephraimites, Judges xii. 6. 
by the Pronunciation of SHibboleth, with a Schin, or Sibboleth 
with a Samech, is well kaown. So d Lapide faith, the Flemings 
prove whether a Man be a Frenchman or not, by bidding him 
pronounce Acht en tacktenticht'; which they pronounce 
* en tafentic, by reaſon they cannot pronounce the aſpirate 


Regi Antiacho unus tx equalibus——nomine Artemon, 
perguam ſimilis fuiſſè traditur. Diem Laodite, unt Antiochi, 
mefedo vito, difimulandi. ſeeleris gratis, in ledtulo perinde 

| % 4 " guaſfi 
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Good and Bad, between Friends and Foes, between 
Father and Child, Husband and Wife, Male or 
Female; but all would have been turned topſy. at 
turvy, by being expoſed to the Malice of the En. 
vious and IIl-natured, to the Fraud and Violence 
of Knaves and Robbers, to the Forgeries of the 
crafty Cheat, to the Luſt of the effeminate and de- 
bauched, and what not! Our Courts of. Tuftice! 
can abundantly teſtify the dire Effects of tniſtaking 
Mens Faces, of counterfeiting their Hands, and ” 
forging Writings. But now, as the infinitely wiſe 
Creator and Ruler hath ordered the Matter, every 
Man's Face can diſtinguiſh him in the Light, and 
his Voice in the Dark; his Hand-writing can 
ſpeak for him though abſent, and be his Witneſs, 
and ſecure his Contracts in future Generations. A 
manifeſt, as well as admirable Indication of the ct; 
divine Superintendence and Management ©. 


guaſs ipſum Regem ægrum collocavit. Admiſſumgiie univtrſun he. a 
pulum, & ſermone ejus & vultu conſimili fefellit + crediderunt- thi 
gue homines ab Antiocho miriente Laodicen & natos ejus fibi con- wy 
mendari. Vai. Max. ibid. OR: ſhi 

a Puid Trelellius Calca ! guam nfſtveratiter ſeſe Clodium ti. ot 


lit ! & quidem dum de bonis ejus contendit, in centunwvirale ſi- 
aicium add favorabilis deſtendit, ut vix juſtis & equis ſenten- 
tiis conſternatio populi uilum relingueret locum. In illa tamin 
graſtione neque calumniæ petitoris, negue violentie plebis judi. 
cantium religio ceſſit. VAL. Max. ibid. c. 15. | 
To the foregoing Inſtances of Divine 7 HOP] with 
relation to the political State of Man, I ſhall add another 
'Thing, that I conſeſs hath always ſeemed to me ſomewhat odd, 
but very providential ; and that is, the Value that Man: 
kind, at lealt the civilized Part of them, have in all Ages 
put upon Gems, and the purer finer Metals, Gold and Si. 
ver; fo as to think them equivalent unto, and exchange 
them for Things of the greateſt Uſe for Food, Clothing, tha 
and all other Neceſſaries and Conveniences of Life. Where: 
thoſe Things themſelves are of very little, if any Uſe, in 
Phyſick, Food, Building, or Cloathing, otherwiſe than fot | 
Ornament, or to miniſter to Luxury; as Szetonius tells Us 
of Nero, who fiſhed with a Net gilt with Gold, and ſhod hi 
Mules with' Silver but his Wife Peppæa ſhod her Horls| 


with 
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with Gold. Vit. Ver. 6. 30. Pl IN. V. H., TRIED 


the ſame Syetonins tells us, Jul. Cæſar lay in a Bed of Gold, and 
rode in a Silver Chariot. But Heliogabalus rode in one of Gold, 
and had his Cloſe-ſtool Pans of the ſame, Metal. And P/iny 
faith, Vaſa Cogninarta ex argento Caluus Orator fieri gutritur. 
Bid. Neither are thoſe precious Things of greater Uſe to the 
making of Veſſels and Utenſils (unleſs fv little Niceties and 
Curioſities) by means of their Beauty, Imperdibility, and Ducti- 
lity. Of which laſt, the Great Mr. Boys hath, among o- 
thers, theſe two Inſtances, in his E/ay about the Subtilty of H 
fuviums, Chap. 2. Silver, whaſe Ductility and Traftility are 
very much inferior {0 thoſe of Gold, was, by my procuring, drazon 
out to ſo lender a Wire, that—— 4 ſingle Grain Hit amounted 


to twenty ſeven Feet. As to Gold, he demonltrates it poſſible | 


to extend an Ounce thereof to reach 777600 Feet, or 155 
Miles and an half; yea, to an incredibly greater Length. 
And as to Gems, the very Stories that are told of their pro- 
digious Virtues, are an Argument that they have very little, 
or none, more than other hard Stones. That a Diamond ſhould 
diſcover whether a Woman be true or falſe to her Husband's 
Bed; cauſe Love between Man and Wife; ſecure againſt Witch - 
craft, Plague, and Poiſons; that the Ruby ſhould diſpoſe to 
Chearfulneſs, cauſe pleaſant Dreams, change its Colour againſt 
a Misfortune befalling, c. that the Sapphire ſhould grow foul, 


and loſe its Beauty, when worn by one that is Lecherous; that 


the Emerald ſhould fly to pieces, if it touch the Skin of any 


unchaſte Perſon in the Act of Uncleanneſs; that the CHryſolite 
ſhould loſe its Colour, if Poiſon be on the Table, and recover 
it again when the Poiſon is off; and, to name no more, that 
the Tereosf (and the ſame is ſaid of a Gold Ring) ſhould ſtrike 
the Hour when hung over a drinking Glaſs; and much more to 


the ſame Purpoſe: All theſe, and many other ſuch fabulous Sto- 
ries, I ſay, of Gems, are great Arguments that their Virtue is 
equivalent to their Value. Of theſe, and other Virtues, conſult 
Worm. in his Muſeum, I 1.42. c. 17, G. Ne 
But as to Gems changing their Colour, there may be ſome- 


what of Truth in that, particularly in the Turcoi/e laſt men- 


tioned. Mr. Boyle obſerved the Spots in a Turcoiſe to ſhift their 
Place from one Part to another, by gentle Degrees. So did the 
Cloud in an Agate Handle of a Knife. A Diamond he wore 
on his Finger, he obſerved to be more illuſtrious at ſome Times 
than others; which a curious Lady told him ſhe had alſo ob- 
erved in hers. So likewiſe a rich Ruby did the ſame, BoyLe 
of al. Reft in Bodies, 3 


! { 
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A. ND now having taken a View of Man, and 

A finding every Part of him, every Thing re- 
lating to him contrived, and made in the very beſt 
Manger ; his Body fitted up with the utmoſt Fore- 
ſight, Art, and Care; and this Body (to the great 
Honour, Privilege, and Benefit of Man) poſſeſſed 
by a Divine Part, the Soul, a Subſtance made as 
it were on purpoſe to contemplate the Works of 
Gop, and glorify the Great Creator; and ſince 
this Soul can diſcern, think, reaſon, and ſpeak; 
what can we conclude upon the whole Matter, but 
that we lie under all the Obligations of Duty and 
Gratitude, to be thankful and obedient to, and to 
{et forth the Glories of our Great Creator, and No- 
ble Benefactor! And what ungrateful Wretches are 
we, how much worſe than the poor Irrationals, if 
we do not employ the utmoſt Power of our Tongue, 
and all our Members, and all the Faculties of our 
Souls, in the Praiſes of Gop! But above all, ſhould 
we, who have the Benefit of thoſe glorious 
Acts and Contrivances of the Creator, be ſuch 
wicked; ſuch baſe, ſuch worſe than brutal Fools, 
to deny the Creator , in ſome of his nobleſt 

8 Works? 


It was a. pious, as well as juſt Concluſion, the ingenious 
Laurence Bellini makes of his Opuſculum de Motu Cordis, in 
theſe Words: De Motu Cordis iſtbæc. ><" eguidem omu1a, þ 
à rudi.antelligentia Hominis tantum confilii, tantum ratiocini, 


tantum Perities mille rerum, tantum ſcientiarum ex1gunt, a 
har, ut invenianiur, ſeu ad hoc, ut percipiantur poſtquam fas 
fant; illum, cujus ojerd fabręfada ſunt har fingaia, * 


CH AP. X. The Concluſion. 3 1 3 
Works? Should we ſo abuſe our Reaſon, yea, 
Devil, and blinded by our Luſts, as to attribute 


one of the beſt contrived Pieces of Workmanſhip 
to blind Chance, or unguided Matter and Motion, 


or any other ſottiſn, wretched, atheiſtical Stuff; 


which we never ſaw, nor ever heard made any 


one Being b in any Age ſince the Creation? No, 
no! but like wiſe and unprejudiced Men, let us 


with David ſay, P/al. cxxxix. 14. (with which I 


vani erimus atque inanes, ut exiflimemus efſe conſilii impotem, 
rationis expertem, imperitum, aut ignarum omnium rerum? Duan- 
tum ad ine attinet, nolim eſſe Rationis compos, fi tantum inſudan- 
dum mihi eſſet ad conſequendum intelligentiam earum rerum, quas 
fabrefaceret neſcis guæ Vis, que nibil intelligeret eorum gue fa- 
brefaceret ; mihi etenim viderer eſſe vile quiddam, atque ridicu- 
lun, qui vellem totam etatem meam, ſanitatem, & quicguid hu- 
nanum eft deterere, nihil curare quicguid eft jucunditatum, quic- 
quid lætitiarum, guicquid commodorum; non divitias, non dig- 
nitates : non pœnas etiam, & vitam ipſam, ut gloriari poſſem 
piremd invenifſe unum, aut alterum, & fortaſſe me inweniſſe 


ſine labore, fine curd, nihil cogitans, nihil cognoſcens, nan unam 


nmerabilitates rerum in hoc tam immenſo ſpatio corporum, ex 
quibus tatus Mundus compingitur. Ah Deum immortalem ! Video 
præſens numen tuum in hiſce tam prodigiofis Generationis initiis, 
& in altiſi nã eorum contemplatione defixus, neſcia qua ſtro ad- 
nirationis conciter, & quaſi divine furens cohibere me minim# 
ſum quin exclamem, EN V 
Magnus Dominus Magnus Fabricator Hominum Deus ! Mag- 
mas atgue Admirabilis Conditor rerum Deus, quam Magnus e: ! 
BeLLIN. de Mot. Cord. fin. | 
d Hoc [i. e. mundum effici ornatiſſimum, & pulcherrimum 
ex concurſione fortuit3] gui eiſtimat fieri potuiſſe, non intelliga 
cur non idem putet, fi innumerabiles unius & viginti forme lite. 
rarum, vel auree, vel qualeſlibet, aliguo conjiciantur, poſſe ex his 
in terram excuſſis annales Ennij ut deinceps legi poſſint,"effici, 
G. — Az , Mundum efficere poteſt concurſus Atomorum, cur 
porticum, cur templum, cur domum, car urbem, non poteſl? Duwe 
funt minus operoſa, & multo guidem faciliara. "Cre: de Nat. 
Deor, l. 2.6 ; W IEA YE WEIS 


os CT ww 


our very Senfes ; ſhould we be ſo beſotted by the 


conclude) 


qridem ex its innumeris, que produxifſet, neſcio quis ille, qui 


aut alleram rem, neque dubie, ſed certd produxifſet innumeras in- 
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214 The Conclufion. Bock v. 
conclude) I will praiſe thee, for I am fearſully and 
_ wonderfully made; marvellous are thy Warts, and that 
5 my Soul knoweth right well. 

_ - Having thus made what aN the ry 
oulnels and Excellence of the Subject) may be call. 


ed a very brief Survey of Man, and ſeen ſuch ad- 


mirable Marks of the Divine Deſign and Art; let 
us next take a tranſient view of the other inferior 
Creatures, and begin with Quadrupeds. 


r 


BOOK VL 
A Survey of QuapnueDs. 


_ 
RY 


Lees 


CHAR 
Of therr prone ns: 


NN taking a View of this Part of the 
Animal World, ſo far as the Structure 

of their Bodies is conformable to that 

of Man, I ſhall paſs them by, and 

only take notice of ſome Peculiarities 
in them, which are. plain Indications of Deſign, 
and the Divine Superintendence and Management, 

And, 1. The moſt viſible apparent Variation is 
the prone Poſture of their Body: Concerning which, 
I ſhall take notice only of two Things, the Parts 


miniſtring thereto, and the Uſe and Benefit there- 
of, 


I. As for the Parts, it is obſervable, That in all 
theſe Creatures, the Legs are made exactly confor- 
mable to this Poſture, as thoſe in Man are to his 
erect Poſture : And what is farther obſervable alſo, 
i, that the Legs and Feet are always admirably 
ſuited to the Motion and Exerciſes of each Ant- 
mal: In ſome they are made for Strength only, to 


ſupport 
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others for that, and Swimming too e; in otherz 
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ſupport a vaſt, unweildy Body "3 in others they 
are made for Agility and Swiftneſs b; in ſome 
they are made for only Walking and Running; in 


for Walking and Digging *; and in others for 
Walking and Flying ©: In ſome they are made 
more lask and weak, for the plainer Lands; in 
others rigid, ſtiff, and leſs flexible f, for traver- 

8 


* The Elephant being a Creature of prodigious Weight, 
the largelt of all Animals, P/izy faith, hath its Legs according- 
ly made of an immenſe Strength, like Pillars, rather than 

* | i 

5 Deer, Hares, and other Creatures, remarkable for Swift 
neſs, have their Legs accordingly ſlender, but withal ſtrong, 
and every way adapted to their Swiftneſs. 

Thus the Feet of the Ozter are made, the Toes being al 
conjoined with Membranes, as the Feet of Geeſe and Ducks 
are. And in Swimming, it is obſervable, That when the Foot 
goes forward in the Water, the Toes are cloſe; but when 
backward, they are ſpread out, whereby they more forcibly 
ſtrike the Water, and drive themſelves forward. The ſame may | 
be obſerved alſo in Ducks and Geeſe, Oc. 

Of the Caſtor or Beaver, the French Academiſts ſay, The 
Structure of the Feet was very extraordinary, and ſufficiently 
demonſirated, that Nature hath deſigned this Animal to live in 
the Water, as well as upon Land. For although it had four Fett, 
like Terreſtrial Animals, yet the hindmoſt ſeemed more proper 10 
feoim, than walk with; the five Toes of which they were cone. 
fed, being joined together like thoſe of a Gooſe by 4 Membran, 
which jeroes this Animal to fwim with, But the fore ones wit 
made otherwiſe; for there was no Membrane which held thije 
Taes joined together: And this was requiſite, for the Convenient) 
of this Animal, which uſeth them as Hands like a Squirrel, wiz 
be eats. Memoirs for a natural Hiſtory of Animals, pag. 84. 

4 The Melc's Feet are a remarkable Inſtance. 

e The Wings of the Bat are a prodigious Deviation from 
Nature's ordinary Way. So it is in the Virginian Squire, 
whoſe Skin is extended between the Fare legs and its Body. 

t Oft the Legs of the EA, the French Academiſts lay, 45 
though ſame Authors report. That there are Elks in Muſcovia 
whoje Legs are jointleſs; there is great Probability, bt oh 


— v 


even for his Sports and Diverſions. 
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ſing the Ice, and dangerous Precipices of the high 
Mountains 8; in ſome they are ſhod with rough 
and hard Hoofs, ſome whole, ſome cleft ; in others 
with only a callous Skin, In which latter, it is ob- 
ſervable that the Feet are composd of Toes, ſome 
ſhort for bare going; ſome long to ſupply the 
Place of a Hand h; fome armed with Tong and 
ſtrong Talons to catch, hold, and tear the Prey; 
ſome fenced only with ſhort Nails, to confirm the 
Steps in Running and Walking. 


II. As the Poſture of Man's Body is the fitteſt 


for a rational Animal, ſo is the prone Poſture of 


9yadruypeds the moſt uſeful and beneficial to them- 


ſelves, as alſo moſt ſerviceable to Man. For they 
are hereby better made for their gathering their 


Food, to purſue their Prey, to leap, to climb, to- 


ſwim, to guard themſelves againſt their Enemies z 


and, in a, word, to do whatever may beof princi- 


pal Uſe to themſelves; as alſo they are hereby ren- 


dered more uſ ful and ſerviceable to Man, for car- 


rying his Burdens, for tilling his Ground ; yea, 


And 


Opinion is fannded on-wohat is reported of theſe Blks of Maicovia, 
as well as of Cæſar's Alce, and Pliny's Machlis, that they have 
Legs ſo fliff and inflexible, that they do run on Ice without flip- 
bing; which is a Way that is reported that they have to ſave 
themſelves from the Wolves, &c. Ibid. p. 108. 8 
The common tame Goat (whoſe Habitation is generally on 


Mountains and Rocks, and who delighteth to walk on the Tops 


of Pales, Houſes, Sc. and to take great and ſeemingly dange- 
rous Leaps) I have obſerv'd,” hath the Joints of the Legs very 
lift and ſtrong, the Hoof hollow underneath, and its Edges 


ſharp. The like, I doubt not, is to be found in the Vi Goat, 


conſidering what Dr. Schenchzer hath faid of its climbing the 
moſt dangerous Craggs'of the 4/ps, and the Manner of their 
hunting it. Vid. [ter Alpin. 3. p. 94. 8 

Thus in Apes and Monkeys, in the Beaver befare, and di- 
vers others. | 


It 


> 2 . 


1 . 
1 - - — 4-4 _ —— - — —— is 

- 2 — — — nun m 7 — pa — 2 A - a pg 3 — po - ” — _ © 

ep — — = LO Yo RT”. — * Ser AS Sa RACES — — D Nr 1 1. * 

* A — =" x; " — 3 — — — jo — ow — = S x Þ; — * = * 1 — „ 
, EEE STI — I SORTS PE. DF : — We = 

: p "COME IIS - - 4 . : : — N 5 
— — — — I — m n 2 — m_ a. 1 — Sx — 5 I nag 2 — Oo nt we nee 

, _ —— — — — = - — — — — — —— * — . PTS ar — pa Frum "4 

22 * — ww . : . 
- G — 


— — 


— 


——— 
* To W . — 


Body, with a great deal more to the fame Purpoſe 


- Paſſing by therefore many Things of this kind, 


| the Score of the Poſition of their Bodies, occur fo often, that it | 
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And now I might here add a Survey of the ex. 
cellent Contrivance of the Parts miniſtring to this. 
Poſture of the four-footed Animals, the admirable 
Structure of the Bones, the Joints and Muſcle, 
their various Sizes and Strength z their commodiny 
Lodgment and Situation, the nice Æquipoiſe of the 


But I ſhould be tedious to inſiſt minutely upon ſuch 
Particulars; and beſides, I have given a Touch up 
on theſe kind of Things, when I ſpake of Man, 


that might deſerve Remark, I ſhall only conſider 
ſome of the Parts of the Quadrupeds, differing from 
what is found in Mané“, and which are manifeſ 
Works of Bel, een + i foils; 


_ I Tt is a fingular Proviſion Nature hath made for the Strength 
of the Lion, if that be true, which Galen faith is reported of ity 
Bones being not hollow (as in other Animals) but ſolid: 
Which Report he thus far confirms, that molt of the Bones 
are ſo ; and. that thoſe in the Legs, and ſome other Parts, hart 
only a ſmall and obſcure Cavity in them. Vid. Gar Ex, del, 
Pa. 1-19, 85.185: 2 RV 
k TheſeSorts of Differences in the Mechaniſm of Animals, ipn 


goquld be no mean Service to Anatomy any one could giot 
us a Hiſtory of thoſe Variations of the Parts of Animals, which 
ſpring from the different Poſtures of their Bodies. Dx Ax R Anit, 
V. I. B. 1. C. 17. 
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T is remarkable that in Man, the Head is of 


various as their Species. In ſome, ſquare and large, 


in others Jeſs, ſlender and ſharp, agreeable to their 
Food a, or Habitation under Ground b. But paſſing 
by a great many Obſervations that might be made 
of this kind, I ſhall ſtop a little at the Brain, as 
| the moſt conſiderable Part of this Part of the Body, 

being the great Inſtrument of Life and Motion in 
| Quadrupeds, as it is in Man of that, as alſo in all 
Probability the chief Seat of his immortal Soul. 
And accordingly it is a remarkable Difference, that 
in Man the Brain is large, affording Subſtance and 
Room for ſo noble a Gueſt ; whereas in Quadrupeds, 
it is but ſmall. And another Thing, no leſs remark- 


. ac 


or the greater and leſſer Brain, which I ſhall give in 
P . the 


Thus Sire, for Inſtance, who dig in the Earth for Roots, 
and other Food, have their Neck, and all Parts of their Head 
very well adapted to that Service. Their Neck ſhort, brawny, 
and ſtrong; their Eyes ſet pretty high out of the Way; their 
dnout long; their Noſe callous and ſtrong; and their Senſe 
of Smelling very accurate, to hunt out and diſtinguiſh their 
Food in Mud, under Ground,” and other the like Places where 
it lies concealed. | 

* What hath been ſaid of Swine is no leſs, rather more re- 
markable in the Moe, whoſe Neck, Noſe, Eyes and Ears, are 
all fitted, in the niceſt Manner, to its ſubterraneous Way of 


112 
i} 7 


W Willis 


one ſingular Form; in the four- footed Race, as 


ſuitable to their ſlow Motion, Food, and Abode; 


able, is the Situation of the Cerebrumand Cerebellum, 
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the Words of one of the moſt exact Anatomiſts we 

have of that Parte: Since, faith he, Gop hath 
given to Man a lofty Countenance, to behold the 
Heavens, and hath alſo ſeated an immortal Soul 

<* in the Brain, capable of the Contemplation of 

a * heavenly Things; therefore, as his Face is erect, 
** ſothe Brain is ſet in an higher Place, namely, 

«© above the Cerebellum, and all the Senſories. But 

* in Brutes, whoſe Face is prone towards the 

„ Farth, and whoſe Brain is incapable of Specula- 

<« tion, the Cerebellum (whoſe Buſineſs it is to mi. 

4 niſter to the Actions and Functions of the Prp. Nj 

& cordia, the principal Office in thoſe Creatures) in pa 

* them is ſituated in the higher Place, and the 

* Cercbrum lower. Alſo ſome of the Organs of 

„ Senſe, as the Ears and Eyes, are placed, if not 
above the Cerebrum, yet at leaſt equal * 
Another Convenience in this Poſition of the Ce. 
rebrum and Cerebellum, the laſt ingenious Anato- ein 

miſt tells us is this. © “ In the Head of Man, 

<« ſaith he, the Baſe of the Brain and Cerebell, yea, 

< of the whole Skull, is ſet parallel to the Hori- 

«© zon; by which Means there is the leſs Danger bri a 

of the two Brains joggling, or ſlipping out of ee 

their Place. But in Quadrupeds, whole Head 
<* hangs down, the Baſe of the Skull makes a right WI Gur 
Angle with the Horizon, by which Means the 
| % Brain is undermoſt, and the Cerebell uppermoſt; 
c ſo that one would be apt to imagine the Cerebell 1 
| & ſhould not be ſteady, but joggle out of its 
| Place.“ To remedy which Inconvenience, he 
tells us, And left the frequent Concuſſions of 
| the Cerebell ſhould cauſe a Fainting, or — 
| "my 
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© Wits Cereb. Anat. cap. 6. Cumgue huic Deus os ſublint KD 


diederit, &fc. 8 i . 
© Id. paulo poſt. In capite bumano Cerebri & Cereblli, = 
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: 


« cloſely "encompaſſing" the Cerebellim; beſides 
« Which, it is, in ſome, guarded" with a ſtröng 
« hony Fence; and in others, as the Hare, the 
Coney, and ſuch leſſer Quadrupeds, a Part of the 
« Ceyebell is on each Side fenced with the Os Pe. 


ſroſum: So that by this double Stay, its whole 
« Maſs is firmly contained within the Skull.“ 


of divers other Things no leſs remarkable, as the 
| their Branching into the Rete Mirabiles, the differ- 


* Gee Ben iv. Chap. 2. Note M. 


Arteria Carotis aliguanto poſterius in homine quùm in alio uo 


nam in ceteris hace arteria ſub extremitate, ſeu proceſſu acuto offis 
petrefi, inter cranium emergit: verum in capite humano eadem, am · 
bage longiori circumducta (ut ſanguitts torrens, priuſquam ad cere- 
bri oram appellit, fracto impetu, lenius & placidius fluat ) prope 
| fecum ab tngreſſz ſinus lateralis factum, Calvariæ baſin attingit ; 


irvfitur, And ſo he goes on to ſhew the Conveniency of this 
Guard the Artery hath, and its Paſſage to the Brain; and then 
faith, Si hujuſmodi conformationis ratio inquiritur, facile occurrit, 


Homo a pleriſque Brutis, quibus, Ateria in mille furcules diviſa, 
terebrum evehat, Plexus 2 ee conftituit, quibus nempe e ficitur, 
ut ſanguis tardo admodum, 
trebrum illabatur. And then he goes on to give a farther Ac- 
count of this Artery, and the Rete mirabile, in divers Creatures, 
WII L Is, ibid. c. 8. | 
Galen thinks the Rete mirabile is for concocting and ela- 
boating the Animal Spirits, 5 the Epididymides I the Con- 


cut. I. The Head of Quadrupeds, 321 
« ly Motion of the Spirits about the Præcordia; 
« ft erefore, | the Artifice of Nature in ſufficient | 
« Proviſion is made in all, by the Dura Menin 


Beſides theſe Peculiarities, I might take Notice 


Nifitating Membrane of the Eye *, the different 
Paſſages of the Carotid Arteries* through the Skull, 


ent 


dis animali, Calvariam ingreditur, ſcil. juxta illud foramen, per 
quod ſinus lateralis in Venam jugularem defiturus cranio elabitur ; 


& in majorum cautelam, tunicd inſuper aſcititid craſfore 


in capite humano, ubi generofi affetus & magni animorum impetus 

ac ardores excitantur, ſanguinis in Cerebri oras appulſum debere 

ee liberum & expeditum, c. _ hoc quidem reſpectu di fert 
1 

T7 Janguinem pleniore alveo, aut citatiore, quam par eft, curſu, ad 


nique & equabili fere ſlillicidio, in 
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322 The Necks of Quadrupeds, Book V1, 


ent % ee of the Nates, and ſome other Part 
of the Brain in Beaſts, quite different from what it i 
in Man: But the Touches already given, may be 


Inſtances ſufficient to prevent my being tedious in p 
_ enlarging upon theſe admirable Works of Goy, Cy 
hold 


volutions, X:eT0r51025 FAO.) are for elaborating the Seed, D. 


Beaſts than Man; and, as Dr. Willis well judges, ſerves, 1.7; 
bridle the too rapid Incurſions of the Blood into the Brain 
thoſe Creatures, whoſe Heads hang down much. 2. To f. Ith 
parate ſome of the ſuperfluous ſerous Parts of the Blood, a Wi, = 
ſend them to the Salival Glands, before the Blood enters th 
Brain of thoſe Animals, whoſe Blood is naturally of a watery Wi ec] 
Conſtitution. 3. To obviate any Obſtructions that may hay 
pen in the Arteries, by giving a free Paſſage through other 
Veſſels, when ſome are ſtopped. | 
In Quadrupeds, as the Carotid Arteries are branched into the 
Rete Mirabile, for the bridling the too rapid Current of Rob 
into the Brain; ſo the Yertebral Arteries are, near their Fn. 
trance into the Skull, bent into an acuter Angle than in Ma, 
which is a wiſe Proviſion for the ſame Purpole. 


CHAP. UI. = 2 
Of the Necks of QUapRuPEs. FF 


ROM the Head paſs we to the Neck, u 
| principal Part of the Body, but yet a godt 
Inſtance of the Creator's Wiſdom and Deſign, i 
aſmuch as in Man it is ſhort, agreeable to tix 
Erection of his Body; but in the Four-foote 
Tribe it is long, anſwerable to the Length of ii: 
Legs *, and in ſome of theſe long, and leſs ſirong 
ſerving to carry the Mouth to the Ground . 


2 Tt is very remarkable, that in all the Species of N 
aruped, this Equality holds, except only the Elephant; ® 
| 1 | 


| 


cnAP. III. The Neck: of Quadrupeds, 3 23 


others ſhorter, brawny, and ſtrong, ſerving to digs 
and heave up great Burdens *. 

But that which deſerves eſpecial Remark is, that 
eculiar Proviſion made in the Necks of all, or 
moſt granivorous Quadrupeds, for the perpetual 
holding down their Heads in gathering their Food, 
by that ſtrong, tendinous, and inſenſible Aponeurs- 
, or Ligament*®, braced from the Head to the 
Middle of the Back. By which Means the Head, 
Wltho' heavy, may be long, held down without any 
Labour, Pain, or Uneaſineſs, to the Muſcles of the 
Neck, that would otherwiſe be weaned by being 
ſo long put upon the Stretch. 


C HAP. 


<<” 7 —— CÞ 


hat there ſhould be a ſufficient ſpecial Proviſion made for that 
reature, by its Probeſcis or Trunk. A Member ſo admirably 
pontrived, ſo curiouily wrought, and with ſo great Agility and 
Readineſs applied by that unwieldy Creature to all its ſeveral 
Decafions, that I take it to be a manifeſt Inſtance of the Crea- 
ers Workmanſhip, See its Anatomy in Dr. A. MovLtn's 


ount in Philef. Tranſact. Ne 326. 5 

Aliorum ea eff humilitas, ut cibum terreſtrem roſtris facile con- 
gant, Dae antem altiora ſunt, ut Anſeres, ut Cygni, at Grues, 
t Cameli, adjuvantur proceritate collorum. Manus etiam data 
ihantis, qui propter magnitudinem corporis difficiles aditus habe- 
ant ad paſium. CIC. de Nat. Deor. I. 2. c. 47. | 

Luod iis animalibus que pedes habent fiſſos in digitos, Collum 
evius fit factum, quam ut per ipſum Cibum ori admovere queant : 
js vero que ungulas habent ſolidas, aut bifidas, longius, ut prona 
tque inclinantia paſci gueant. Yui id etiam opus non fit Artificis 
litatis memoris ? Ad bæc quod Grues ac Ciconiæ, cam crura ha- 
rent longiora, ob eam cauſam Raſirum etiam magnum, & Collum 
ius habuerint. Piſces autem neque Collum penitus habuere, ut- 
We gui negue Crura babent. Quo pacto non id etiam eſt admiran- 
wn? GALEN. de Uſu Part. 1. 11. c. 8. | 

As in Mobs and Sabine, in Chap. 2. Mes. 

* Called the Vpite leather, Pachauax, Tax - wax, and Fix- 
. | 


ſat. of the Elephant, p. 33. As alſo in Mr. BLaik's Ac- 
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World, could ſo well adapt every Food to all th 
| ſeveral Kinds of thoſe grand Devourers of it 


digeſt with the Help of Rumination! Which | 


Nature, that it might juſtly deſerve a more pat 


[ 324 ] 


CHAP. IV. = 
Of the Stomachs of QUADRUPEDs, 


ROM the Neck, let us deſcend to the Stoma, 

a Part, as of abſolute Neceſſity to the Being 

and Well-being of Animals, ſo is, in the ſever] 
Species of Quadrupeds, ſized, contrived, and mad 
with the utmoſt Variety and Art. What Artif, 
what Being, but the infinite · Conſervator of the 


Who could ſo well ſuit their Stomachs to the R om 
ception and Digeſtion thereof ; one Kind of $t 
mach to the Carnivorous, another to the Herb 
ceous Animals; one fitted to digeſt by bare Mah 
cation; and a whole Set of Stomachs in other, t 


Act, together with the Apparatus for that Serve * 
is fo peculiar, and withal ſo curious an Artifice df" * 


cular Enquiry ; but having formerly mention 
it*, and leſt I ſhould be too tedious, I ſhall pi 
it by. : 


2 The peculiar Contrivance and Make of the Dromedarys( 
CamePs Stomach, is very remarkable; which I will give fn 
the Pariſian Anatomiſis: At the Top of the Second lot the fa 
Ventricles] there avere ſeveral ſquare Holes, apbich avere the 
fices of about 30 Cawvities, made like Sacks placed between thi 
Membranes, which do compoſe the Subſlance of this Vemtrich. ' 
View of theſe Sacks made us to think that they might well be thi 
ſervetories, where PL ix x ſaith, that Camels do a long Tint Har, 
the Water, which they drink in great Abundance —— to fupph! 
Wants thereof” in the dry Deſerts, &c. Vid. Memoirs, &c. Ai 
of Dromedary, p. 39. See alſo PETER. MERYCOL. I. 2. C. 


* Book iv. Chap. 11. 
C H 4 Winch, 


E 
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CHAP. v. 
27 the Hearts of QUADRUPEDS. 


N this Part there 1s a notable Difference found 
between the Heart of Man and that of Beaſts; 
oncerning the latter of which I might take No- 
ice of the remarkable Conformation of the Hearts 
f Amphibious 24adrupeds, and their Difference 
Jom thoſe of Land-Animals, ſome having but 
ne Ventricle *®, ſome three, and ſome but two 
like Land-Animals) but then the Foramen Ovale 


28 


Fggs are generally thought to have but one Ventricle in 
er Hearts. | | | | 
The Tortoiſe hath three Ventricles, as the Pariſian Acade- 
ifs in their Memoirs affirm. Befides theſe two Ventricles be- 
re ſpoken of] ⁊obich were in the hinder Part of the Heart, 
ich faceth the Spine, there was, ſay they, a third in the Fore- 
rt, inclining a little towards the Right-fide, &c. Memoirs, 
fc, p. 259. But Mr. Buſſiere charges this as a Miſtake in 
oſe ingenious Gentlemen, and aſſerts there is but one Ven- 
icle in the Torto;/e's Heart, See his Deſcription of the Heart 
the Land-Tortor/e, in Philiſ. Tranſact. Ne 328. 
* The Sea-CafF is ſaid by the French 424 
oviſion, and their Account of it is this: Is Heart was round 
i flat : Its Ventricles appeared very large, and its Auricles ſmall. 
Underneath the great Aperture, through which the Trunk of 
Vena Cava conveyed the Blood into the right Ventrick of the 


fa, and from thence into the left Ventricle, and afterwards into 
Aorta. This Hole, called the Foramen Ovale in the Fœtus, 


the Cava into the Aorta, without paſſing through the Lungs. 
nch Anatomiſts, p. 124. e 
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herewith * All which may be juſtly eſteemed 


miſts, to have this 


art, there was another, which penetrated into the Arteria Ve- 
tes the Anaſtomoſis 3 by the means of which, the Blood goes 
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as wonderful, as they are excellent Proviſions for 


the Manner of thoſe Animals living. But I ſhall fo 
content myſelf with bare Hints of theſe Things 1 
and ſpeak only of two Peculiars more, and that in 
but briefly. a M 
One is, the Situation of the Heart, which in Re 
Beaſts is near the Middle of the whole Body; in of 
Man, nearer the Head. The Reaſons of which pes 
J ſhall give from one of the moſt curious Anatq. dif 
miſts of that Part. Seeing, ſaith he, the Tra 4 
« jection and Diſtribution of the Blood depend; 4 
„ wholly on the Syſtole of the Heart, and that its 6 
* Liquor 1s not driven of its own Nature ſo rea. F 
% dily into the upper Parts as into Veſſels even ore 
„with it, or downwards into thoſe under it: If 
the Situation of the Heart had been farther from . 
« the Head, it muſt needs either have been made 17 
« ſtronger, to caſt out its Liquor with greater mal 
©« Force; or elſe the Head would want its due 5 
« Proportion of Blood. But in Animals that have fans 
a longer Neck, and which is extended towards ” 
cc their Food as it were, the Heart is ſeated as far ince 
from the other Parts; and they find no Incon- deje 
<& yenience from it, becauſe they feed with their oy 
<« Head for the moſt part hanging down; and ſo % 
e the Blood, as it hath farther to go to their Head alir 
* than in others, ſo it goes a plainer, and often a ” 
„ ſteep Way * 
| The dere 
hi 
* Tyr tr KagNer wig) vd fie. Arr bn AvBgdmw, Kc. Aller, 2 
M. . N | dim 


e Dr. Low, de Corde, c. 1. ; 
f I might have mentioned another wiſe Proviſion frm 
the ſame Author, which take in his own Words: Js Fituw 
& Eqyis, imò pleriſque aliis animalibus majaribus, non ſolas pe 
| pagines & Nervo ſexti paris ut in Homine, fed etiam plurina 
Nerw interceflali, ubi rectà cor tranſit, cor accedert, imd it at 


renchyma tjus dimitti ; & hoc ideo @ Natur, quaſh fubjidiun ” 
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The other peculiar Matter is, the faſtening (1 
formerly mentioned) which the Cone of the Peri- 
cardium hath in Man to the Diaphragm *, whereas 
in all Quadrupeds it is looſe. By which Means the 
Motion of the Midriſt, in that neceſſary Act of 
Reſpiration, is aſſiſted both in the upright Poſture 
of Man, as alſo in the prone Poſture of Quadru- 
peds*, which would be hinder'd, or render'd more 
difficult, if the Caſe was otherwiſe : + Which 
« muſt needs be the Effet of Wiſdom and De- 
« ſign, and that Man was intended by Nature to 
« walk erect, and not upon all-four, as Quadru- 
« pede do.“ To expreſs it in the Words of a 
great Judge in ſuch Matters. N 


tis comparatum, ne capita quæ terram prona ſpectant, non ſatis fa- 
cile aut copios Spiritus Animales impertirent. BLAas11 Anat. Ani- 
mal. Par. 1. c. 4. ex LowE RO, de Corde. 

8 Diaphragmatis circulo nerveo firmiter adbæret [Pericardium] 
quod Homini fingulare; nam ab eo in Canibus & Simiis diftat, item 
in aliis animalibus omnibus. BARTHOLIN. Anat. I. 2. c. 5. 

D Finalem cauſam quod attinet, — cum erectus fit — 
meeſſus atque figura, eoque faciliùs abdominis viſcera ſuo pondere 
deſeendant, minore Diaphragmatis nixu atque Syſtole ad Inſpira- 


tionem opus eft : porrò, cum in Exſpiratione pariter neceſſarium ſit 


lun fuit, in Homine, ne forte, quamdiu erectus incedit, ab Hepatis, 
atorumgue viſcerum appenſorum pondere deorſum aded deprimeretur, 
ut neque Pulmo ſatis concidere, neque Expiratio debito modo petagi 
ſotuerit. Quocirca in Quadrupedibus, ubi abdominis viſcera in ip- 
Jun Diaphragma incumbunt, ipſumque in pectoris cavitatem ſuo pon- 
dere impellunt, iſta partium accretio Eæſpirationi quidem inutilis, 
Injirationi autem debitam Diaphragmatis tenfionem impediendo, 
prorſus incommoda fuiſſet. Lows, ibid. p. 8. 

Vr. Tyys0N's Anatomy of the Orang-Outang, in Ray's Wiſ- 
dm of God, p. 262. 
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DRUPEDS ix the Nervous Kind. 


HERE is only one Difference more between 
Man and Quadrupeds that I ſhall take Notig 
of, and that is the Nervous Kind: And becauſe i 
would be tedious to inſiſt upon many Particular?, 
I ſhall, for a Sample, inſiſt chiefly upon one, ad 


that is, of Nature's prodigious Care for a du p 
Communication and Correſpondence between the v 
Head and Heart of Man, more than what is in te B 
four-faoted Tribe. For this Purpoſe, beſides the t. 
Correſpondence thoſe Parts have by means of the MF *! 
Nerves of the Par Vagum (common both to Ma WWF tc 
and Beaſt) there is a farther and more ſpeci N 
Communication and Correſpondence occaſioned h © 
the Branches“ of the Iutercoſtal Pair, ſent from the d 
_ Cervical Plexus to the Heart, and Præcordia. H ti 
which means the Heart and Brain of Man have: AW p. 
„ mutui in 
3 Amongſt theſe, I might name the Site of the Nerves pw te 
ceeding from the Medulla Spinalis, which Dr. Lowzx take 
Notice of. In Beaſts, whoſe Spine is above the reſt of the bo 
dy, the Nerves tend directly downwards; but in Man, it being J 
ere, the Nerves ſpring out of the Spine, not at Right, bu s 
in Oblique MG e and paſs alſo in the Body tit TY 
ſame Way. Did. p. 16. oY Co 
b In pleriſque Brutis tantum gde vid (i, e. by the Par Yam g 1 
tf wix omnino per ulli Paris Intercoflalis Nerwos, aditus ad er 75 
aut Appendicem tjus pateſcit. Verùm in Homine, Nervus Inter C 
tis, præter officia ejus in imo ventre huic cum ceteris anima 5 
communia, etiam ante pectoris clauſtra internuncii Pecialii he 11, TY 
5 Cerebri & Cordis ſenſa mutua ultra citraque ręfert. Wi id. 


error. Deſcr, & Uſus, c. 26. Len 


cuAP. VI. Difference between Man, &c. 329 
mutual and very intimate Correſpondence and Con- 
rern with each other, more than is in other Crea- 
tures; Or, as one of the moſt curious Anatomiſts 
ind Obſervers of theſe Things faith ©: © Brutes 
© are, as it were, Machines made with a ſimpler 
and leſs operoſe Apparatus, and endowed there- 
fore with only one and the ſame Kind of Mo- 
© tion, are determined to do the ſame Thing: 
« Whereas in Man, there is a great Variety of 
„ Motions and Actions. For by the Commerce 
© of the aforeſaid Cervical Plexus * he ſaith, The 
* Conceptions of the Brain preſently affect the 
Heart, and agitate its Veſſels, and whole Ap- 


W whence the Alteration in the Motion of the 
* Blood, the Pulſe, and Reſpiration. So alſo, on 
the contrary, when any Thing affects or alters 
* the Heart, thoſe Impreſſions are not only re- 
f torted to the Brain by the ſame Duct of the 
Nerves, but alſo the Blood itſelf ( its Courſe 
being once changed) flies to the Brain with a 
different and unuſual Courſe, and there agita- 
ting the animal Spirits with divers Impulſes, 
* produceth various Conceprions and Thoughts 
in the Mind.“ And he tells us, That hence 
* 1t was that the ancient Divines and Philoſophers 
* too, made the Heart the Seat of Wiſdom ; and, 


bo 
* | © Idem ibid. Dum banc utriuſque ſpeciei differentiam perpenab, 
the ccurrit animo, Bruto efſe ve ſut machinas, &c. 


4 That our great Man was not miſtaken, there is great Rea- 


eſides, the Brain being but ſmall, he ſaith, Præcipua autem 


10 criminis nota quam inter illins & viri cordati partes advertimus, 
i We erat; nempe quod prædictus Nervi Intercoflalis Plexus, quem 
o, ercbri & Cordis internuncium & Hominis proprium diximus, in 
ui n o boc walae exilis, & minori neryorum ſatellitio fipatus furrit. 


* Idem 


* pendage, together with the Diaphragm. From 


certainly, 


n to imagine, from what he obſerved in diſſecting a Fool. 
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poſe. Upon the Account of this Intercoſtal ( 
is, That by reaſon both the Par Vagum, and the 


Heart, and its Appendage in Brutes ; therefor, 


Nervous Veſſels, the Par YVagum ſends more Bra 


the Nerves miniſtring thereto, yet hath anothe 


4 ſubject to various and different Paſſions, there 


< were to be conveyed from the Brain to tit 
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* certainly, ſays he, the Works of Wiſdom ani 
* Virtue do very much depend upon this Com. 
* merce which is between the Heart and Brain: 
And ſo he goeth on with more to the ſame pu. 


merce with the Heart being wanting in Brits 
there is another ſingularly careful and wiſe Proviſig 
the infinite Creator hath made in them, and thy 


Intercoſtal too, do not ſend their Branches to th 
leſt their Heart ſhould want a due Proportion 


ches to their Heart than to that of Man. This x 
it is a remarkable Difference between rational and 
irrational Creatures; ſo it is as remarkable an Ar: 
gument of the Creator's Art and Care; who a 
though he hath denied Brute-Animals Reaſon, and 


Way ſupplied what is neceſſary to their Life a 
State. But let us hear the ſame great Author 
Deſcant upon the Point © ; © Inaſmuch, faith h 
as Beaſts are void of Diſcretion, and but littk 
fore there was no Need that the Spirits, thi 


Præcordia, ſhould paſs two different Way 


namely, one for the Service of the vital Tuffy 
* ctions, and another for the reciprocal Imprighlt”s 
c ſions of the Affections; but it Was {ufficien ci 
< that all their Spirits, whatever Uſe they vu 
« deſigned for, ſhould be conveyed one and + 


„ ſame Way.” 


* Idem ibid. cap. 29. In quantum Biſtiæ fprudentia cart 
& wariis diverſiſque hoflonidus, Sc. | 


Hen 


Here now in the Nervous Kind we kave manifeſt 
acts of the Creator's Deſign and Wiſdom, in this 
o manifeſt and diſtinEt a Proviſion for rational and 
national Creatures; and that Man was evidently 
ntended to be the one, as the Genus of Quadrupeds 
as the other. 


"CO. A Fc. VIE 

The ConNCLUSION. 

ND now it is Time to pauſe a while, and re- 
flect upon the whole. And as from the Con- 

derations in the preceding Book, we have eſpecial 

Reaſon to be thankful to our infinitely merciful 
aker, for his no leſs kind, than wonderful Con- 

rivances of our Body; ſo we have Reaſon, from 


his brief View I have taken of this laſt Tribe of 
he Creation, to acknowledge and admire the ſame 


mnt. 


ave here a large Family of Animals, in every par- 
cular Reſpect, curiouſly contrived and made, for 
hat eſpecial Poſture, Place, Food, and Office or 
Buſineſs which they obtain in the World. So that 
we conſider their own particular Happineſs and 
ood, or Man's Uſe and Service; or if we view 
hem throughout, and conſider the Parts wherein 
hey agree with Man, or thoſe eſpecially wherein 
ey differ; we ſhall find all to be ſo far from be- 
ng Things fortuitous, undeſigned, or any Way 
ſccidental, that every Thing is done for the beſt; 
l wiſely contrived, and incomparably fitted up, 
nd every Way worthy of the great Creator. And 
e that will ſhut his Eyes, and not ſee Go 3 

heſe 


eum namque ire per omnes 


Terraſque tractuſſue Maris, Cælumque profundum. 
Hinc Pecudes, Armenta, wviros, genus omne Ferarum. 
Vi861L, Georg. L 4. 
| Illes 
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reator's Work and Contrivances in them. For we 
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theſe his Works, even of the poor Beaſts of t 


10, I1.) Where is Gop my Maker, who teacheth y 
more than the Beaſts of the Earth, and maketh » 
wiſer than the Fowls of the Heaven? Of ſuch u 
one we may uſe the Pſalmiſt's Expreſſion, Py 
xlix. 12. That he is like the Beaſts * that perjfh, 


b los qui nullum omnino Deum efſe dixerunt, non modo non Phi, 
leſophos, ſed ne homines quidem fuiſſe diæerim; qui, mutis fimillni, 
ex ſolo corpore conſiiterunt, nibil videntes animo. Lacrayr. Iz 


C. 9. 


BOOK le 


B O O K VI. 
A Survey of BI Rs. 


AVN briefly, as well as I could, 
=p || diſpatched the Tribe of Quadrupeds ; 
BATH e 1 ſhall next take a brief and tranſient 
View of the feathered Tribe. 

— And here we have another large 
Province to . in, if we ſhould deſcend to 
very Thing wherein the Workmanſhip of the Al- 
mighty appears. But I muſt contract my Survey 
5 much as may be; and ſhall therefore give only 
uch Hints and Touches upon this curious Family 
f Animals, as may ſerve for Samples of the reſt 
what might be obſerved. _ | 


—_— 


8 


F 
F the Motion of BIRDS, and the Parts mi- 
niſtring thereto. 


A S this Tribe hath a different Motion from that 
of other Animals, and an amphibious Way 
Life; partly in the Air, and partly on the Land 


nd all their Parts incomparably fitted for that Way 
Life and Motion; as will be found by a curſory 
ew of ſome of the Particulars. And the 

1 | > + bh. and 


) 


nd Waters; ſo is their Body accordingly ſhaped, 
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its Security at the ſame Time, by way of Cloath 


and curiouſly clos'd next the Air and Weather, t 


as alſo for the more eaſy and nimble gliding of the 


| bag. This Nipple is perforated, and being preſſed, or dravt 
by the Bird's Bill, or Head, emits the liquid Oil, as it is in ſom 


— 
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Breaſts of ſuch Animals as afford Milk. 
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I. And moſt viſible Thing, is the Shape and 
Make of their Body, not thick and clumſy, bu 
incomparably adapted to their Flight: Sharp h. Mer 
fore, to pierce and make Way through the 4; iin 
and then by gentle Degrees riſing to its full Bal 
To which we may add, 

II. The neat Poſition of the Feathers through. 
out the Body; not ruffled, or diſcompoted, 
placed ſome this, ſome a contrary Way, according 
to the Method of Chance; but all artificially "<< 
plac'd* for facilitating the Motion of the Body, a 


ing: And for that End, moſt of the Feathers tend 
backward, and are laid over one another in en e 
and regular Method, armed with warm and {of Warr 
Down next the Body, and more ftrongly made, . 


fence off the Injuries thereof. To which Purpose, 


Body through the Air, the Proviſion Nature hath 
made, and the Inſtinct of theſe Animals to pre 
and dreſs their Feathers, is admirable ; both in r- 
ſpect of their Art and Curioſity in doing it, and 
the OiF-bag *, Glands, and whole Apparatus fi 
that Service. 

III. And 


2 See before, Book iv. Chap. 12. Note, 
d Mr. Willoughby ſaith, there are two Glands for the See r th 
tion of the unctuous Matter in the Oil. bag. And fo they ay RP 
pear to be in Geeſe. But upon Examination, I find, that 0 5 
moſt other Birds (ſuch at leaſt as I have enquired into) there vp 
only one Gland; in which are divers little Cells, ending 
two or three larger Cells, lying under the Nipple of the Ot 


Birds, or thicker unctuous Greaſe, as it is in others. I 
whole Oil-bag is in its Structure ſomewhat conformable to le 


© [1 
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III. And now having ſaid thus much relating to 
he Body's Motion, let us furvey the grand Inſtru- 
nent thereof, the Wings: Which, as they are 
principal Parts, ſo are made with great Skill, and 
Jaced in the moſt commodious Point of the Bo- 
by ©, to give it an exact Equipoiſe in that ſubtile 
edium the Air. 55 Ho 

And here it is obſervable, with what incompa- 
ble Curioſity every Feather is made; the Shaft 
xceeding ſtrong, but hollow below, for Strength 
ind Lightneſs Sake; and above, not much leſs 
rong, and fill'd with a Parenchyma or Pith, both 
hong and light too. The Yanes as nicely gaug'd 
n each Side as made; broad on one Side, and 
jarrower on the other; both which incomparably 
niniſter to the progreſſive Motion of the Bird, as 
Iſo to the Union and Cloſeneſs of the Wing“. 


© In all Birds that fly much, or that have the moſt Occaſion 
or their Wings, it is manifeſt that their Wings are placed in the 
ry beſt Part, to balance their Body in the Air, and to give as 
iſt a Progreſſion, as their Wings and Body are capable of: 


ily ; as we ſee them to do, if we alter their N by 
tting the End of one of the Wings, or hanging a 

ny of the extreme Parts of the Body. But as for ſuch Birds 
have as much Occafion for Swimming as Flying, and whoſe 
ings are therefore ſet a little out of the Centre of the Body's 
ravity, ſee Book iv. Chap. 8. Note %, and for ſuch as have 
ore Occaſion for Diving than Flying, and whoſe Legs are, 


ward, ſee Chap. 4. Note k, of this Book. 
The wiſe Author of Nature hath afforded an Example of 
re e great Nicety in the Formation of Birds, by the Nicety ob- 
din a Part no more conſiderable than the Vanes of the 
lag-Feathers of the Wing. Among others, theſe two Things 


ſaneend downwards, but of the interior wider Vanes upwards ; 


ber, when the Wing is ſpread ; ſo that not one Feather may 
ls its full Force and Impulſe upon the Air. 2. A yet leſſer 


Nicety 


And 


or otherwiſe we ſhould perceive them to reel, and fly unſtea- 


eight at 


Ir that Reaſon, ſet more backward, and their Wings more 


obſervable : 1. The Edges of the exterior or narrow Vanes 


TU” which Means they catch, hold, and lie cloſe to one ano- 


ER Ot 
* * 
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And no leſs inquiſitive is the textrine Art of the | 
Plumage © alſo; which is ſo curiouſly wrought, and 


ſo artificially interwoven, that it cannot be viewed | 
without Admiration, eſpecially when the Eye is 
aſſiſted with Glaſſes. 
: . A 
Nicety is obſerved, and that is, in the very ſloping the Tips of 
the Flag-Feathers: The interior Vanes being neatly ſloped away t 
to a Point, towards the outward Part of the Wing; and the t. 
exterior Vanes ſloped towards the Body, at leaſt in many Birds; 
and in the Middle of the Wing, the Vanes being equal, are but fl 
little ſloped. So that the Wing, whether extended or ſhut, i; 4 
as neatly ſloped and formed, as if conſtantly trimmed with x | 
Pair of Sciſſors. | al 
Since no exact Account, that I know of, hath heen given W 
of the Mechaniſm of the Fares, or Webs of the Feathers, my to 
Obſervation may not be unacceptable. The Vane conſiſts not or 
of one continued Membrane ; becauſe if once broken, it would f 
hardly be reparable: But of many Laminæ, which are thin, - 
ſtiff, and ſomewhat of the Nature of a thin Quill. Towards St 
the Shaft of the Feather (eſpecially in the Flag - Feathers of the Re 
Wing) thoſe Laminæ are broad, Qc. of a ſemicircular Form; | Bit 
which ſerve for Strength, and for the cloſer ſhutting of the f 
Laminæ to one another, when Impulſes are made upon the * 
Air. Towards the outward Part of the Vane, theſe Lamine | 
row ſlender and taper: On their under Side they are thin and hde 
Beech but their upper outer Edge is parted into two hairy ſcet 
Fdges, each Side having a different Sort of Hairs, laminated 
or broad at Bottom, and. ſlender and bearded above the other 
Half. I have, as well as I could, repreſented the uppermoſt T 
Edge of one of theſe Lamine in Fig. 18. with ſome of the 
Hairs on each Side, magnify'd with a Microſcope. Theſe Is | 
bearded Brifiles, or Hairs, on one Side the Lamine, have firait WW 1 
Beards, as in Fig. 19. thoſe on the other Side have hook'd * 
Beards on one Side the ſlender Part of the Briſtle, and ſtrait 4 
ones on the other, as in Fig. 20. Both theſe Sorts of Briſtls} M 
magnify'd (only ſcattering, and not cloſe) are repreſented 35, Refi 
they grow upon the upper Edge of the Lamina ſ. t. in Fig. 18. thus] 
And in the Vane, the hook'd Beards of one Lamina always li * 
next the ſtrait Beards of the next Lamina; and by that Mea N « x 
lock and hold each other; and by a pretty Mechaniſm, brice th of 
the Laminæ cloſe to one another. And if at any Time the de 1 
Vane happens to be ruffled and diſcompoſed, it can by u ven 
pretty eaſy Mechaniſm be reduced and repaired. Vid. But 14 
W. Chad. 12. N. 1 princj 
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And as curiouſly made, fo no leſs curiouſly are 
the Feathers placed in the Wing, exactly accord- 
ing to their ſeveral Lengths and Strength: The 
Principals Tet for Stay and Strength, and theſe again 
well lined, faced, and guarded with the Covers and 
Secondary Feathers, to keep the Air from paſſing 
through, whereby the ſtronger Impulſes are made 
thereupon: 

And laſtly, to ſay no more of this Part, that 
deſerves more to be ſaid of it, what an admirable 
Apparatus is there of Bones, very ſtrong, but with- 
al light, and incomparably wrought ? Of Joints, 
which open, ſhut, and every way move, according 
to the Decations either of extending it in Flight, 
or withdrawing the Wing again to the Body ? And 
of various Muſcles ; among which the peculiar 
Strength of the Pectoral Muſcles deſerves eſpecial 
Remark, by reaſon they are much ſtronger * in 
Birds than in Man, or any other Animal, not made 
for Flying. „„ 
IV. Next the Wings, the Tail is in Flight con- 
lderable ; greatly aſſiſting in all Aſcents and De- 
ſcents in the Air, as alſo ſerving to ſteady * Flight, 


by 
Pectorales Muſeuli Hominis flectentes A parvi & pa- 


rum carnaſi ſunt; non æquant g dam aut 7oam partem omnium 
Muſculorum Hominis, E contra in Avibus, Pectorales Muſculi 
da mi ſunt, & equant, imo excedunt, & magis pendent, quam 
reiqui omnes Muſeuli ejuſdem Awis fimul ſumpti. BorELL. de 
Not. Animal. Vol. I. prop. 184. 
Mr. Willughty having made the like Obſervation, hath this 
eflection on it, Npence, if it be poſſible for Man to fly, it is 
thught by them who have curiouſly weighed and conſidered the 
Matter, that he that could attempt ſuch a Thing with Hopes of 
luce, muſt ſo contrive and adapt his Wings, that he may make 
ue of bis Legs, and not his Arms, in managing them (becauſe 
the Muſcles of the Legs are ftronger, as he obſerves). WII- 
ruck. Ornith. I. 1. c. 1. 6. 19. | | 
* Mr. Willughby, Ray, and many others, imagine the 
Pucipal Uſe of the Tail to w to ſteer and turn the Body 1 
f | E. 
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CH 
by keeping the Body upright in that ſubtile ang WM co 
yielding Medium, by its readily turning and an Hof 
ſwering every Vacillation of the Body. ther 
And now to the Parts ſerving to Flight, let us ad Pla 
the nice and complete Manner of its Performance, Wan 
all done according to the ſtricteſt Rules of Mecha. ing, 
niſm *. What Rower on the Waters, what Arit {iſupo 
on the Land, what acuteſt Mathematician couldgive Wither 


a more agreeable and exact Motion to the Wing, Nen. 
than theſe untaught flying Artiſts do to theirs Wa 
Serving not only to bear their Bodies up in the Air, mo 


but alfo to waft them along therein, with a ſpeedy cat 


progreſſive Motion; as alſo to ſteer and turn then er 
this Way and that Way, up and down, faſter or 
flower, as their Occaſions require, or their Pleaſur 
leads them. 

V. Next to the Parts for Flight, let us view the 
Feet and Legs miniſtring to their other Motion: 
Both made light, for eaſier T'ranſportation through 
the Air; and the former ſpread, ſome with Me ake 
branes for Swimming *', ſome without, for ſtead 

| Going; 


the Air, as a Rudder. But Borelli hath put it beyond all Dol wa 
that this is the leaſt Uſe of it, and that it is chiefly to aſſit th 
Bird in its Aſcents and Deſcents in the Air, and to obviateth 
Vacillations of the Body and Wings. For as for turning 
this or that Side, it is performed by the Wings and Inclinati 
of the Body, and but very little by the Help.of the Tail. 
See BorELLI bi ſupra, Prop. 182, Cc. | 
i It is conſiderable in all Water-Fowl, how exactly tl *n 
legs and Feet correſpond to that Way of Life. For eitiK 
their Legs are long, to enable them to wade in the Waten 
In which Caſe, their Legs are bare of Feathers a good wi 
above the Knees, the more conveniently for this Purpon 
Their Toes alſo are all broad; and in ſuch as bear ü 
Name of Mud-ſuckers, two of the Toes are ſomewhat joint 
that they may not eaſily ſink in walking upon boggy FR. 


webbed together (excepting ſome few) their Legs are 91 rug 
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Going, for Perching, for Catching and Holding 
of Prey „ or for Hanging by the Heels to ga- 
ther their Food, or to fix themſelves in their 
place of Retreat and Safety. And the latter, 
namely, the Legs, all curved for their eaſy Perch- 
ing, Rooſting, and Reſt ; as alſo to help them 
upon their Wings in taking their Flight, and to be 
therein commodiouſly tucked up to the Body, fo 
23 not to obſtruct their Flight. In ſome long, for 
Wading and Searching the Waters; in ſome of a 
moderate Length, anſwerable to their vulgar Oc- 
caſons; and in others as remarkably ſhort, to an- 
ſwer their eſpecial Occaſions and Manner of Liſe *. 
To all theſe let us add the placing theſe laſt e 
tione 


r rally ſhort, which is the moſt convenient Size for Swimming. 
ad 'tis pretty enough to ſee how artificially they gather u 
Yi heir Toes and Feet when they withdraw their Legs, or go to 


ake their Stroke ; and as artificially again extend or open their 
ole Foot, when they preſs upon, or drive themſelves for- 
yard in the Waters. | | 
* Some of the Characteriſticks of Rapacious Birds are, to have 
wed, flrong, and ſharp-pointed Beaks and Talons, fitted for 
aptne,. and tearing of Fleſh ; and ſtrong and brawny Thighs, 
or flriking down their Prey, WiLLucusy Ornith. |. 2. c. 1. 
Mall Synopſ. Av. Method. p. 1. 
Such Birds as climb, particularly thoſe of the Woodpecker- 
und, have for this Purpoſe (as Mr. WiLLUGnsy obſerves, I. 2. 
4) 1. Strong and muſculous Thighs. 2. Short Legs and 
ery ſtrong. 3. Toes ſtanding two forwards and two back- 
rards. Their Toes alſo are cloſe joined together, that the 
Jay more ſtrongly and firmly lay hold on the Tree they limb 
res. 4. All of them ———- have a hard {tiff Tail, bending 
. on which they lean, and ſo bear up themſelves 
climbing. I | 
* Swifts and Swalbws have remarkably ſhort Legs, eſpe- 
ally the former, and their Toes graſp any Thing very ſtrong- 
J. All which is uſeful to them in building their Neſts, 
id other ſuch Occaſions as neceſſitate them to hang fre- 
ently by their Heels. But there is far greater Uſe of this 


Kit hanging by the Heels in great Cluſters (after the man- 
| 2 ner 


ſructure of their Legs and Feet, if the Reports be true of 
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learned Dr. Fry told this Story at the Univerſity, and confirn'y 
it to me ſince; wiz. That an ancient Fiſherman, accounted an 


great Number of Swallws, and, if I miſremember not, o 


—_— 
r 


tioned Parts in the Body. In all ſomewhat out of 
the Center of the Body's Gravity ", but in fuck 
as ſwim, more than in others, for the better row. 
ing their Bodies through the Waters, or to help 
them in their Diving * too. | 


ner of Bees) in Mines and Grotto's, and on the Rocks by the 
Sea, all the Winter. Of which latter, I remember the late 


honeſt Man, being near ſome Rocks on the Coaſt of Cornuul! 
ſaw, at a very low Ebb, a black Liſt of ſomething adhering to 
the Rock, which when he came to ex:.mine, he found it was 2 


Swifts alſo, hanging by the Feet to one another, as Bees do; 
which were covered commonly by the Sea-Waters, but revived 
in his warm Hand, and by the Fire. All this the Fiſherman 
himſelf aſſured the Doctor of. Of this, ſce more, Chap. ;. 
Note 4, of this Book. 9 | 
a In Birds that frequent not the Waters, the Wings are in the 
Center of Gravity, when the Bird lyes along, as in Flying; 
but when it ſtands or walks, the Erection of the Body throy 
the Center of Gravity upon the Thighs and Feet, 
o See Chap. 4. Note k. 
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Of te HEAD, STOMACH, and other Part 
of BIRDS, 


of Sts having diſpatched the Parts principal 
ly concerned in the Motion of the Featheri 
Tribe, let us proceed to ſome other Parts not yt 
animadverted upon. And we will begin with t 
Head, concerning which I have already taken N. 
tice of its Shape for making Way through the Al 
of the Make of the Bill, for gathering Food, a 
other Uſes ; the commodious Situation of the H 
and I might add that of the Ear too, which wo 
| I ) 
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he in the Way, and obſtruct Flight, if it was 
like that of moſt other Animals: Alſo I might 
ſay a great deal of the Conformation of the Brain, 
and of the Parts therein wanting, and of others 
added, like to what is obſervable in Fiſhes ; whoſe 
Poſture in the Waters reſembles that of Birds in 
the Air*, and both very different from Man and 
Beſts 3 and laſtly, to hint at no more, I might 
ſurvey the . peculiar Structure of the Laryny b, 


1 Cerebra Hominum & Quadrupedum in pleriſque fimilia ex- 
un. Capitibus Volucrum & Piſcium contenta, ab utriſ 
e jrioribus long diverſa, tamen inter ſe, quoad præcipuas 
Haß partes, Symbola reperiuntur. The Particulars where- 
in the Brains of Birds and Fiſhes agree with one another, and 


the ſame juſtly famous Author, W1LL1s Cereb. Anat. c. 5. 


mentis indicium detegitur ex Awium comparatione cum Quadru- 
edibus: cùm Vocis gratia in diverſis Avibus diverſam muſculs- 
n fabricam bifurcationi Aſpere Arteries dederit, quorum nul- 
weſligium extat in Homine & Quadrupedibus mihi viſis, ubt 


pra bifurcationem, &c. STENO in Blaſ. Anat, Animal. p. 2. 


"= Eee 
The Aera Arteria is very remarkable in the Swan, which is 
I deſcribed by T. BarTHOLIN ; wiz. Afpera Arteria admi- 
nde ſatis flructure. Nam pro Colli longitudine deorſum Oe- 
agi comes protenditur donec ad flernum perweniat, in cujus 
Mam ſe incuroo flexu infinuat & recondit, velut in tuto loco 
tree, moxque ad fundum ejuſdem cavitatis delata ſurſum re- 
itur, egrediturque anguſtias Sterni, & Claviculis mediis con- 


rt 


IPat | 
15 ande bercle modis omnibus conflitutio & Reſpirationi inſerwit 

„% Nam càm in flagnorum funds edulia pro victu querat, 
t Je iind indiguit collo, ne longa nora ſuffocationis incurreret 
n n. Es certs dum dimidiam fere horam toto Capite & 


Ne c pronts vado immergitur, pedibus in altum elatis calque ob- 


ex ed Arteriæ quæ pectoris difte vaginæ recluſa eft por- 


8 lanquam ex condo promo ſpiritum haurit. Bras. ibid. 
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herein they differ from the Brain of Man and Beaſts, ſee in 


Circa bifurcationem Afpere Arteriæ, elegans Artificis libers 


ms cis muſculos capiti Arteries junxit. In Aquila, Oc. 


fr, quibus ut fulcro nititur, ad Thoracem ſe flecti.. 
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the Tapes, che jane? Ea and any Mia 
l : | beſides; 


e The Structure of the Tongue of the Woodpecker is very fin 


rs and remarkable, whether we look at its great Length, it 1 80 
nes and Muſcles, its encompaſſing part of the Neck and wo 
Head, the better to exert itſelf in Length ; and again, to re. : Th 
tract it into its Cell; and laſtly, whether we look at its har - 5 
horny, bearded Point, and the gluey Matter at the End of i. ſprea 0 
the better to ſtab, to ſtick unto, and draw out little Maggot * 
out of Wood. Untilis enim Picis, ſaith Coiter, ad V. ermiculu, wh 
Formicas, aliaque Inſecta venanda talis Lingua foret. Siquidm C 1 
Picus, innata ſud ſagacitate cum deprehendit alibi in arbiribus tc 1 
wel carie, vel alid de causd cavatis, vermes inſectague delileſrt, Th 
ad illas wolitat, ſeſegue digitis, unguliſque poſterioribus rubuſi "ſid 
fimis, & Caude pennis rigidiſjimis ſuſtentat, donec walii) 4 Mar 
peraculo Roftro arborem pertundat: arbore pertusa, foramini ri in 00 
1 trum immittit, ac quo animalcula firidore excitet percellaiſht of thi 
{| * magnam in ar boris cavo emittit vocem, inſecta wociferatione li n 
concitata huc illucque repunt ; Picus vero linguam ſuam exerit, at 0 0 ; 
u que aculeis, hamiſque animalia infigit, infixa attrahit & devil 1 
l Vide BLas11 ubi ſupra, p. 2. c. 24. „ the 4 
| 41 have before in Book iv. Chap. 3. Note u, taken Notic "Pp 
5 of what others ha ve obſerved concerning the inner Far "NET 
1 | Birds, reſerving my own Obſervations for this Place; whicdl Fo 
5 J hope may be acceptable, not only for being ſome « the Fa 
1 | them new, but alſo ſhewing the Mechaniſm of Hearing! purpol 
j eneral. N = t 
|| ” In this Organ of Birds, I ſhall take Notice only of th 1 2 
1 | Parts, the Membranes and Cartilages; the Columella ; and th ah eaſ 
1 Conclave : The Drum, as ſome call it, or Membrana 1 51.14 
1 | pani, as others, conſiſts of two Membranes, the outer, hie Collif 
1 covers the whole Meatus, Baſon, or Drum (as ſome call 1 3 
N and the inner Membrane. To ſupport, diſtend, and rel wheth, 
1 the outermoſt, there is one ſingle Cartilage, reaching tral the far 
1 the Side of the Meatus, to near the Middle of the Membra Opercu, 
{© On the Top of the Columella is another Cartilage, conliſin (aches 


of three Branches, a, b., c, in Fig. 23, The longeſt midd 
Branch a, is joined to the Top of the fingle upper Cartiag 
before ſpoken of, and aſſiſts it to bear up the upper out 
Membrane: The two Branches, -b, e, are joined to the ( 
Petroſum, at ſome Diſtance from the outer Membrane: U 
on this inner Cartilage, is the inner Membrane fixed, t 
| two outer Sides of which, a, 6, and a, e, are joined to d 
* outer Membrane, and make a kind of a three-ſquare 1 
. ns : 


OI” 
. 
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The Deſign of the two Branches or Legs of the Cartilage, b, 


g are, I conceive, to keep the Cartilage and Columella from 


wavering Side-ways, and to hinder them from flying too much 
back: There is a very fine ſlender Ligament extended from the 
oppoſite Side, quite croſs the Meatus or Baſon, to the Bottom 
of the Cartilage, near its joining to the Columella. Thus much 
ſor the Membrane Tympani, and their Cartilages. | 

The next Part is the Columella (as Schelhammer calls it.) This 
ij a very fine, thin, light, bony Tube; the Bottom of which 
ſpreads about, and gives it the Reſemblance of a wooden Pot- 
lid, ſuch as I have ſeen in Country-Houſes. It exactly ſhuts 
into, and covers a Foramen of the Conclave, to which it is bra- 
ced all found, with a fine ſubtile Membrane, compoſed of the 


tender Auditory Nerve. This Bottom or Baſe of the Columella, 


[ call the Operculum. 
The laſt Part, which ſome call the Labyrinth and Cochlea, 


conſiſting of Branches more like the Canales Semicirculares in 


Man, than the Cochlea, I call the Conclave Auditũs. It is (as 
in moſt other Animals) made of hard context Bone. In moſt 
of the Birds I have opened, there are circular Canals, ſome 
larger, ſome leſſer, croſſing one another at Right Angles, which 


open into the Conclave. But in the Gooſe it is otherwiſe, there 


being cochleous Canals, but not like thoſe of other Birds. In 
the Conclave, at the Side oppoſite to the Operculum, the tender 
Part of the Auditory Nerve enters, and lineth all thoſe, inner 
retired Parts; viz. the Conclave and Canal. 

As to the Paſſages, Columnæ, and other Parts obſervable in 
the Ear of Birds, I ſhall paſs them by, it being ſufficient tomy 
purpoſe, to have deſcribed. the Parts principally concerned in 
the Act of Hearing. And as the Ear is in Birds the moſt ſim- 


ple and incomplex of any Animals Ear; ſo we may from it make 


at eaſy and rational Judgment how Hearing is performed; viz. 
dund being a Tremor or Undulation in the Air, cauſed by the 
Colliſion of Bodies, doth, as it moves along, ſtrike upon the 
Drum, or Membrana Tympani, of the Ear : Which Motion, 
whether ſtrong or languid, ſhrill or ſoft, tuneful or not, is at 
the ſame Inſtant impreſſed upon the Cartilages, Columella, and 


2 and ſo communicated to the Auditory Nerve in the 
clave. 


And now if we compare the Organ and Act of Hearing 


with thoſe of Sight, we ſhall find that the Conclave is to 


Hearing, as the Retina is to Sight; that ſonorous Bodies make 


their Impreſſions thereby on the Brain, as viſible Objects do 


by the Retina. Alſo, that as there is an Apparatus in the 


Eye, by the opening and ſhutting of the Pupil, to make it 
correſpond to all the Degrees of Light, ſo there is in the 
— Ear, 
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beſides ; but for a Sample, 1 ſhall only inſiſt upon 


the wonderful Provifion in the Bill for the Judging 
of the Food, and that is by peculiar Nerves lodged 
therein for that Purpoſe, ſmall, and leſs numerous 


in ſuch as have the Aſſiſtance of another Senſe, 
the Eye; but large, more numerous, and thickly 
| branched about, to the very End of the Beak, in 
ſuch as hunt for their Food out of Sight in the 


Waters, in Mud, or under Ground e. 
8 And 


Ear, to make it conformable to all the Degrees of Sound, x 


noble Train of little Bones and Muſcles in Man, Ec. to ſtrain 
and relax the Membrane, and at the ſame Time to open 


and 
e Oper. 


ſhut the Baſs; of the Stapes (the fame as what! call t 
culum in Birds). But in Birds there is a more ſimple, but ſuffi 
cient Apparatus for this Purpoſe, tender Cartilages, inſtead of 


Bones and Joints, to correſpond to the various Impreſſions of 
Sounds, and to open and ſhut the Operculum. Beſides which, | 


I ſuſpect the Ligament I mention'd, is only the Tendon of a 
Muſcle, reaching to the inner Membrana Tympani, and joined 
thereto (as J find by a ſtricter Scrutiny) and not to the Cart. 
lage, as I imagined. But this Muſcle, the inner Membrane, 
and by Means of that the outer alſo, can be diſtended or re- 
laxed, as it is in Man, by the Ma/leus and its Muſcle, &c. 


e Flat-bilPd Birds, that grope for their Meat, have thru) 


Pair of Nerwes that come into their Bills, whereby they have that 


Accuracy to EPL wwhat is proper for Food, and what to be 


rejected by their Taſte, when they do not ſee it. This was mi 


evident in a Duc's Bill and Head; Ducks having larger Nerv 


that come into their Bills than Geeſe, or any other Bird that [ 
hawe ſeen ; and therefore quaſfer and grope out their Meat tht 
moſl. But then I diſcovered none of theſe Nerves in round-bill'd 


Birds. But ſince, in my Anatomies in the Country, in a Ru, 
Jin obſerved tavo Nerves that came down betwixt the Eyes ini 
the upper Bill, but conſiderably fmaller than any of the thret! 


Pair of Nerves in the Bills of Ducks, but larger than the Nerves 


in any other round-bill'd Birds. And it is remarkable that tht 


Birds, more than any other round bill'd Birds, ſeem to gropt fit 
their Meat in Cow-dung, &c. Mr. J. CLAYTON, in Philol, 
Tranſ. No 2c6. . | 


* 'T obſerved three Pair of  Nerwes in all the broad. Bild Bird 


that Icould meet with, and in all ſuch as feel for their Ford out 
of Sight, as Snipes, Woodeocks, Curkews, Geeſe, Ducks, Teak 
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And now from the Head and Mouth, paſs we to 
its near Ally, the Stomach, another no leſs notable 
than uſeful Part; whether we conſider the Elegancy 
of its Fibres and Muſcles, or its Multiplicity ; one 
to ſoften and macerate, another to digeſt ; or its 
Variety, ſuited to various Foods, ſome membra- 
nous, agreeable to the frugivorous, or carnivorous. 
Kind; ſome muſculous and ſtrong f, ſuited to the 
Comminution, and grinding of Corn and Grain, 
and ſo to ſupply the Defect of Teeth. | 

And now to this Specimen of the Parts, I might 
add many other Things, no leſs curiouſly con- 
trived, made, and ſuited to the Occaſions of theſe 
Volatiles ; as particularly the Structure and Lodg- 
ment of the Lungs*; the Configuration of the 
Breaſt, and its Bone, make like a Keel, for commo- 
dious Paſſage through the Air, to bear the large 
and ſtrong Muſcles, which move the Wings, and to 


cOunter- 


Widgeons, &c. Theſe Nerves are very large, equalling almoſt 
the Optic Nerve in Thickneſs.———Two are diſtributed nigh the 
End of the upper Bill, and are there very much expanded, paſſing 
through the Bone into the Membrane, lining the Roof of the Mouth. 
Dr. A. Mou LEN, ibid. Ne 199. Or both in Mr. LowTyore's 
Abridg. Vol. II. p. 861, 862. | 8 
The Gizzard is not only made very ſtrong, eſpecially in 
the Granivorous ; but hath alſo a Faculty of Grinding what 
s therein: For which Purpoſe, the Bird ſwalloweth rough 
Stones down, which when grown ſmooth, are rejected and 
caſt out of the Stomach, as uſeleſs. This Grinding may be 
heard in Falcons, Eagles, &c. by laying the Ear cloſe to them, 
when their Stomachs are empty, as the famous Dr. HA RvR 
faith, De generat. Exer. 7. 5 
As to the Strength of the Gizzard, and the Uſe of Stones to 
the Digeſtion of Fowls, divers curious Experiments may be 
met with, try'd by Signeur Rep1, with Glaſs-Bubbles, ſolid 
Glaſs, Diamonds, and other hard Bodies. See his Exp. Nat. 
b [t is no leſs remarkable in Birds, that their Lungs adhere 
to the Thorax, and have but little Play, than that in other Ani- 
nals they are looſe, and play much, which is a good Provi- 
lon for their ſteady Flight. Alſo they want the Diaphragm, 
d 5 | | and 
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346 The Lungs of BIRDS. Book VII. 
counterpoiſe the Body, and ſupport and reſt it upon 
at Rooſt. The Neck alſo might deſerve our Notice 
always either exactly proportion'd to the Length of 
the Legs, or elſe longer, to hunt out Food, to ſearch 


in the Waters“; as alſo to counterpoiſe the Bod 


in Flight i. And laſtly, I might here take notice 
of the Defect of the Diaphragm, ſo neceſſary in 
other Animals to Reſpiration ; and alſo of divers 


other Parts redundant, defective, or varying from 


"MY 


and inſtead thereof, have divers large Bladders made of thin 
tranſparent Membranes, with pretty large Holes out of one into 
the other. Theſe Membranes ſeem to me to ſerve for Ligament, 
or Braces to the Viſcera, as well as to contain Air. Towards 
the upper Part, each Lobe of the Lungs is perforated in two 
Places, with large Perforations; whereof one is towards the 
outer, the other towards the inner Part of the Lobe. Through 
theſe Perforations the Air hath a Paſſage into the Belly (as in 
Book i. Chap. 1. Note®) that is, into the foremention'd Blad- 
ders; ſo that by blowing into the Appera Arteria, the Lungs 
will be a little raiſed, and the whole Belly blown up, ſo as to 


be very turgid. Which doubtleſs is a Means to make their Bo- 
dies more or leſs buoyant, according as they take in more or 


leſs Air, to facilitate thereby their Aſcents and Deſcents ; like 


as it is in the Air-Bladaders of Fiſhes in the laſt cited Place, 


Note i. | | 

h Such Birds as have long Legs, hawe alſo a long Neck ; fir © 
that otherwiſe they could not commodiouſly gather up their Foul, 
either on Land, or in the Water. .Jut on the other Side, theft 
ewhich have long Necks, have not always long Legs, as in Swans 
whoſe Necks ſerve them to reach to the Bottom of Rivers, &c. 


| W1rlrvcasy's Ornithol. I. 1. c. 1. $7. | 


i We have ſufficient Inſtances of this in Geeſe, Ducks, &c. 
whoſe Wings (their Bodies being made for the Convenience 
of Swimming) are placed out of the Center of Gravity, nearer 
the Head. But the extending the Neck and Head in Flight, 
cauſeth a due ÆAquipoiſe and Libration of the Body upon the 
Wings ; which is another excellent Uſe of the long Necks of 
theſe Birds, beſides that of reaching and ſearching in the Wa- 
ters for their Food. | 

But in the Heron, whoſe Head and long Neck (although 
tuck'd up in Flight) over-balance the hinder Part of the 
Body ; the long Legs are extended in Flight, to counterpot® 
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other Animals. But it would be tedious to inſiſt 
upon all; and therefore to the Examples already 
given, I would rather recommend a nice Inſpectionæ 
of thoſe curious Works of Gob, which would be 
manifeſt Demonſtrations of the admirable Contri- 
vance and Oeconomy of the Bodies of thoſe Crea- 

res. | = 
” From the Fabrick therefore of their Bodies, I 
ſhall paſs to a Glance of one or two Things re- 
ating to their State; and ſo conclude this Genus of 
the Animal World. „ 


the Body, as well as to ſupply what is wanting in the Tail, 
from the Shortneſs of it. 


k Steno thus concludes his Myology of the Eagle, Imper- 


feta hac Muſculorum deſcriptio, non minus arida eff Legentibus, 
quam inſpectantibus fuerit jucunda eorundem praparatio, E legan- 
tiſima enim Mechanices artificia, creberrime in illis obvia, werbis 
von niſi obſcure exprimuntur, carnium autem ductu, tendinum co- 
hre, inſertionum proportione, & trochlearum diſtributione aculis 
expoſia omnem ſuperant admirationem. SrEx O in Blaſ. Anat. 
Animal. p. 2. c. 4. ET IE 


CHAP. II. 
V the Migration of BIRDS. 


"JOncerning the State of this Tribe of Animals, 
$ the firſt Thing I ſhall ſpeak of (by reaſon 
_ Gop himſelf inſtanceth in it) ſhall be their Mi- 
gration, mention'd Jer. viii. 7. Ta, the Stork in 
the Heaven knoweth her appointed Times, and the Tur- 
tle, and the Crane, and the Swallow obſerve the Time 
of their Coming; but the People, &c. FT 


In which Act of Migration, there are two Things 


to me exceedingly notable. One is what the Text 
ſpeaks of, their knowing their proper Times for 
Eh 5 5 their 
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quotannis obſervet temjora ſui reditũs ad nos. Anno 1667, prine 
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their Paſſage, when to come, when to go; 33 " 
alſo that ſome ſhould come, when others go; ang Th 
ſome others go, when theſe come. There is ng 1 
doubt but the Temperature of the Air, as to Heat = | 
and Cold, and their natural Propenſity to breed * 
their Young, may be great Incentives to thoſe ; 
Creatures to change their Habitation : But yet it i 1 
a very odd Inſtinct, that they ſhould at all ſhiſt de 
their Habitation; that ſome certain Place is not to the 
be found in all the Terraqueous Globe, affording Te 
them convenient Food and Habitation all the Year, * 
either in the colder Climes, for ſuch as delight in Wl gan 
the colder Regions; or the hotter, for ſuch Bird tha 
of Paſſage as fly to us in Summer. | of 
Alſo it is ſomewhat ſtrange, that thoſe untaught, WM ſom 
unthinking Creatures, ſhould ſo exactly know the A 
beſt and only proper Seaſons to go and come. This Wl com 
gives us good Reaſon to interpret the M\MIyM19 4. 
pointed Times b in the Text, to be ſuch Times as the 
Creator hath appointed thoſe Animals, and hath ac- T 
cordingly, for this End, imprinted upon their Na Vrin, 
tures ſuch an Inſtinct, as exciteth and moveth them Wi Ha- 
thus, at proper Times, to fly from a Place that & fu 
would obſtruct their Generation, or not afford con- , 
venient Food for them, and their Young, and be. , 


take themſelves to another Place, affording all that 


is wanting for Food or Incubation. 
| And ter: 


2 Curioſa res eft, ſcire, quam exactè hoc genus avium [Gruum 


Grues comparuet unt in campeſtribus Piſe 20 Feb. &c. F. Rev! | 
Exp. Nat. p. 100. ubi plura. | 

d From TY" indixit, conflituit, ſcil. locum, vel tempus, uli Matter 
vel quando aliguid fieri debet. Bux r. in verb. 13 fas m 

De woluntate Jud certiorem reddidit. C. KIxchER Concor- in c 
dant. Pars 1. Col. 1846. TYWQ Generaliter pro re aligua cur. 
tã, atteſtatd, & definit& accipitur. 1. Pro tempore cerio & 
conſlituto. 2. Deinde pro fæſtio ſeu Solennitate, que certo 8 
flato tempore celebratur, 3. Pro loco certo conſtituto. Id. ibid. 
Col. 1847. c Qui 
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And this leads me to another Thing remarkable 
in this Act of Migration; and that is, That thoſe 
unthinking Creatures ſhould know what Way to 
ſteer their Courſe ©, and whither to go. What, 
but the Great Creator's Inſtinct, ſhould ever move 
a poor fooliſh Bird, to venture over vaſt Tracts of 
Land, but eſpecially over large Seas? If it ſhould 
be ſaid, That by their high Aſcent up into the Air, 
they can ſee croſs the Seas; yet what ſhould teach 
or perſuade them, that that Land is more proper 
for their Purpoſe than this? That Britain (for In- 
ſtance) ſhould afford them better Accommodations 
than Egypt *, than the Canaries, than Spain, or any 
of thoſe many intermediate Places over which 
ſome of them probably fly ? 585 

And laſtly, to all this, let us briefly add the Ac- 
commodations theſe Birds of Paſſage have, to enable 


them 


© Puis non cum admiratione videat ordinem & politiam pere- 
prinantium Awvium, in itinere, turmatim wolantium, per longos 
terrarum & maris tractus abſque Acu marind ?———Yuis eas cer- 
tum iter in atris mutabili regione docuit ? Quis preterite fiona, 
& future vie indicia? Quis eas ducit, nutrit, & vitæ neceſaria 
| miniflrat ? Quis inſulas & hoſpitia illa, in quibus victum repe- 
riant, indicavit 3 modumque ejuſmodi loca in peregrinationibus ſuis 
inveniendi? Hæc ſane ſuperant hominum captum & induſtriam, 
qui non niſi longis experientiis, multis itinerariis, chartis geo- 
ephicis,.—œ acis magnetice beneficio,—ejuſmodi marium 
& terrarum tractus conficere tentant & audent. Lup. de Beau- 
fort. Colm. Divina, F 5. cap. 1. | 
* I inſtance particularly in Egypt, becauſe Mr. Willughby 
thinks Sawalhwws fly thither, and into Ethiopia, &c, and that 
they do not lurk in Holes, or under Water, as OL Aus Macxuys 
reports. Vide Ornith. lib. 2. cap. 3. But Eimuller puts the 
Matter out of Doubt, who faith, Memini me plures, quam 
feat medimnus caperet, Hirundines arte coacervatas intra Pif- 
ne cannas, ſub glacie prorſus ad ſenſum exanimes, pulſantes 
amen, reperiiſſe, ETMULLER Diſſert. 2. cap. 10. 15. This, 
alt is like what OJ. Magnus ſaith, ſo is a Confirmation of it. 
[he Archbiſhop's Account is, Ir Septentrionalibus aguis ſe- 
us caſu Piſcatoris extrahuntur Hirundines, in modum congho- 
| ED meratæ 
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them to take ſuch long Flights ; viz. the Length 
of their Wings, or their more than ordinary 
Strength © for Flight. 


meratæ maſſe, que ore ad os, & ald ad alam, & pede ad pedem 
poſt principium autumni ſeſe inter cannas deſcenſure colligarun, 
Maſſa autem illa per imperitos adoleſcentes——extraty, 
atque in efluaria portata, caloris acceſſu Hirundines reſolute, di- 
lare quidem incipiunt, ſed exiguo tempore durant. OL, Mac, 
Hitt. 1. 19. c. 20. | | 


Since my penning this Note, we had, at a Meeting of the / 
Royal Society, Feb. 12,1715, a farther Confirmation of Swal p 
_ tows retiring under Water in Winter, from Dr. Colas, a Perſon ar 
very curious in theſe Matters; who ſpeaking of their Way of mir. 
Fiſhing in the Northern Parts, by breaking Holes, and dray- The 
ing their Nets under the Ice, faith, That he ſaw ſixteen Swal- For 
lows ſo drawn out of the Lake of Samrodt, and about thirty W 
out of the King's great Pond in Ry/ine:len ; and that at Schl. » 
bitten, near an Houſe of the Earl of Dohna, he ſaw two Swal- com 
lows juſt come out of the Waters, that could ſcarce ſtand, being for, 
very wet and weak, with their Wings hanging on the Ground; ſo a 
and that he hath obſerv'd the Swallows to be often weak for cert⸗ 
ſome Days after their Appearance. „„ ee 
© As Swallows are well accommodated for long Flights, by Wo 
their long Wings, ſo are Quaili by the Strength of their petal 
Muſcles, by the Breadth of their Wings, &c. For Quailt have 
but ſhort Wings for the Weight of their Body ; and yet they | a c 
fly from us into warmer Parts againſt Winter, and to us in ahne, 
Spring, croſſing our Seas. So divers Travellers tell us, they r 
croſs the Mediterranean twice a Year, flying from Eurge to "OF; 
Africa, and back again: Thus Bellonius in Mr. Willughty ing re 
ſaith, When cue ſail d from Rhodes to Alexandria of Egypt, na- 1 4 0 
ay Quails flying from the North tovvards the South, were tain as by 
in our Ship; whence 1 am werily perſuaded that they fhift Places: M, 
For formerly alſo, when T ſail d out of the e of Zant to Morea, Wl r 4 
or Negropont, ia the Spring-Time, I had obſerv d Quails him lib. | 
the contrary Way, frem South to North, that they might abi 4r 
there all Summer, At which Time alſo, there were a great man) nes, « 
taken in our Ship, Ornith. p. 170. . An. J. 
| fat dr; 
Cuſto 
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CHAP. IV. 
Of the Incubation of BiRDs. 


Nother Thing relating to the State of this 
Tribe of Animals, is their Incubation. 

And firſt, the Egg itſelf deſerves our Notice. Its 
Parts within, and 1ts cruſty Coat without, are ad- 
mirably well fitted for the Buſineſs of Incubation. 
That there ſhould be one Part provided for the 
Formation of the Body *, before its Exit into the 
World, and another for its Nouriſhment, after it is 
come into the World, till the Bird is able to ſhift 
for, and help itſelf; and that theſe Parts ſhould be 
ſo accurately braced, and kept in due Place“, is 


certainly a deſign'd, as well as curious Piece of 


Workmanſhip. 


And 


Tie Chicken is form d out of, and nouriſh'd by the White 
alone, till it be grown great. The Tol ſerves for the Chicken's 
Nourihhment after it is wwell grown, and partly alſo after it is 
batch d. For a good Part of the Yolk remains after Excluſion, be- 
ing recetv' d into the Chicken's Belly; and being there reſerved, as 
in a Store-houſe, is by the [ Appendicula, or Ductus Inteſtinalis] 
as by a Funnel, convwey'd into the Guts, and ſerves inſtead of 
Milk, &. WiLLucnBy's Ornith. JI. 1. c. 3. Ipſum animal 
4 albo liguore Ovi corporatur. Cibus ejus in luteo eft, PL ix. 
lb. 10. cap. 53. | | 
Ariflotle faith, The long ſharp Eggs bring Females; the round 
ones, with @ larger Compaſs at the ſharper End, Males, Hiſt. 
An. l. 6. c. 2. After which, he tells of a Sot at Syracuſe, that 
| fat drinking ſo long, till Eggs were hatch'd ; as alſo of the 
Cuſtom of Egypt, of hatching in Dunghills. 


* —— Ay. — 


together; ſo each of the Parts (the Volk and inner White 
it leaſt) are ſeparated by Membranes, involving them. At 
each End of the-Egg is a Treddle, ſo calld, becauſe it was 

YO formerly 


As the Shell and Skin keep the Volk and two Whites 
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And then as to the Act itſelf of Incubation, What | 
a prodigious Inſtinct is it in all, or almoſt all the 
ſeveral Species of Birds, that they, and only they D 
of all Creatures, ſhould betake themſelves to this It 
very Way of Generation? How ſhould they be I 
aware that their Eggs contain their Young, and that uh 
their Production 1s in their Power ©? What ſhoud WM 
move them to betake themſelves to their Neſts, and an 
there with Delight and Patience to abide the de Wl & 
Number of Days? And when their Young are gqt- Ol 
ten into the World, I have already ſhewn how ad. D; 
mirable their Art, their Care, and Eropyy, is in it 
bringing them up until, and only until, they ar: WI P.. 
able to ſhift for themſelves. you 
1 the; 
And 
| oh 
formerly thought to be the Sperm of the Cock. By lle dhe 
Uſe of theſe (ſaith Dr. Harvey, in WIL LVH. Ornith. c. 3 wer 
is to be as it were the Poles of this Microcoſm, and the Connexi- Bec, 
ons of all the Membranes twified and knit together, dy which hat} 
the Liquors are not only conſerved, each in its Place, but di ali Wo 
retain their due Poſition one to another. This, although ina 
great Meaſure true, yet do not come up to what I have this 
myſelf obſerved ; for I find; that theſe Chalazz, or Treddly ry | 
ſerve not barely to keep the Liquors in their Place, and po- 
ſition to one another; but alſo to keep one and the fame 
Part of the Yolk uppermoſt, let the Egg be turn'd nearly d 
which way it will; which is done by this Mechaniſm : Ide wl 
Chalaxæ are ſpecifically lighter than the Whites, in which Bird 
they ſwim ; and being braced to the Membrane of the Voll, they : 
not exactly in the Axis of the Volk, but ſomewhat out of i, creep 
cauſeth one Side of the Volk to be heavier than the other; of Ch 
ſo that the Yolk being by the Chalaze made buoyant, all Pre 
and kept ſwimming in the: midſt of two Whites, is by io conic 
own heavy Side kept with the ſame Side always uppermolt ; WWW and it 
which uppermoſt Side, I have ſome Reaſon to think, is that my Fr 
on which the Cicatricula lies; that being commonly uppermol WW 4 & 
in the Shell, eſpecially in ſome Species of Eggs more, I think, WWW nur, 
than others, | modi to 
© All Birds lay a certain Number of Eggs, or nearly that ben 
Number, and then betake themſelves to their Incubation ; bull bam ne 
if their Egg; be withdrawn, they will lay more. Of which 22 2 
Ire.” 


fee Mr. Ray's Wiſdom of God, p. 137. iT 


[ 


Crna. IV. Incubation of BIRDS. 353 
And laſtly, when almoſt the whole Tribe of 


Birds do thus, by Incubation, produce their Voung, 


it is a wonderful Deviation, that ſome few Fami- 


lies only ſhould do it in a more novercal Way“, 


without any Care or Trouble at all, only by lay- 
ing their Eggs in the Sand, expoſed to the Heat 
and Incubation of the Sun. Of this the Holy 
Scripture itſelf gives us an Inſtance in the Oftrich : 
Of which we have an Hint, Lam. iv. 3. The 
Daughter of my People is become cruel, like the O, 
triches in the Wilderneſs. This is more plainly ex- 
preſſed in ob xxxix. 14, 15, 16, 17. [The Of- 
trich] Jeaveth her Eggs in the Earth, and warmeth 
them in the Duſt, and forgetteth that the Foot may 
cruſh them, or that the wild Beaſt may break them. 


were not hers : Her Labour is in vain, without Fear, 
Becauſe G O D hath deprived her of Wiſdom, neither 
hath he imparted unto her Underſtanding. In which 


this anomalous Way of Generation. It is not ve- 
ry ſtrange, that no other Incubation but that of 
5 DS, the 


The Tahor is a Bird no bigger than a Chicken, but is ſaid 
to lay an Egg larger than a Gooſe's Egg, and bigger than the 
Bird itſelf. Theſe they lay a Yard deep in the Sand, where 
they are hatched by the Warmth of the Sun; after which they 
creep out, and get to Sea for Proviſions. NavaRET's Account 
of China, in Collect. of Voyages, Vol. I. This Account is in 


copied from him) who calls this Bird by the Name of Date, 
and its Eg gs TJapun, not the Bird itſelf, as Nawarette doth. But 


H & falla e. Juamvis enim Aves nonnulla maxima ova pa- 
nunt, ut v. g. Alkæ, Lomwiæ, Anates, Arcticæ, &c. hujuſ- 
mod! tamen unum duntaxat, non plura, ova ponunt antequam incu- 
bent : nec ullam in rerum naturd avem dari exiſtimo cujus ova al- 
bumine careant. Cum Albumen * * ovi pars fit, quodque pri- 
* alimentum ſubminiſtrat. RAI Synop. Av. Meth. p. 
TL | 


„ * The 


She is hardened againſt her young ones, as though they 


Words I ſhall take Notice of three Things : 1. Of 


all Probability borrowed from Meremberg, or Hernandex (that 


my Friend Mr. Ray faith of it, Hiſtoria iſtbæc proculdubio fabu- 
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the Sun, ſhould produce their Young ; but it is ye. 
ry odd and wonderful that any one Species ſhould . | 
vary from all the reſt of the Tribe. But above all, 
2. The ſingular Care of the Creator, in this Caſe, 
is very remarkable, in ſupplying ſome other Way, 
the Want of the Parent-Animal's Care and Er N 
ſo that the Young ſhould, notwithſtanding, be 
bred up in thoſe large and barren Deſerts of Ara. 
bia and Africa, and ſuch like Places where thoſe | 
Birds dwell, the moſt unlikely and unfitting (in 
all human Opinion) to afford Suſtenance to young 
helpleſs Creatures; but the fitteſt therefore to give 
Demonſtrations of the Wiſdom, Care, and eſpecial 
Providence of the infinite Creator and Conſervator 
of the World. 3. The laſt Thing I ſhall remark 
is, That the Inſtincts of irrational Animals, at left 
of this ſpecified in the Text, are attributed to Goy, 
For the Reaſon the Text gives why the Oftrih i; 
hardened againſt her young Ones, as, though they were 
not hers, is, Becauſe GOD hath deprived her of Wi. 
dom, and not imparted Underſtanding to her; 1. e. he 
hath denied her that Wiſdom, he hath not impart 
ed that Underſtanding, that Eropſy, that natural 
Inſtinct, to provide for and nurſe up her Young, 
that moſt other Creatures of the ſame, and other 
Tribes are endowed with. 


Thus 


f 

© The Egos of the Oftrich, being buried in the Sand, are cheriſhed "2 
only by the Heat of the Sun, till the Young be excluded: For tht h 
Writers of Natural Hiſtory do generally agree, that the old Bird, j 
afier they have laid and covered their Eggs in the Sand, firſatt | k 
them, and take no more Care of them. W1LLucn. Ornith. |. 2. in t 
e., . 1; | | He: 
1 OS is another Oftrich [of America] which Acaret tells and 
us of, that takes more Care of her Young, by carrying four of the 
her Eggs, a little before ſhe hatcheth, to four Parts of her Nelt, form 
there to breed Worms for Food for her Young. AcafI Ori 


Diſc. in Philoſ, Tranſ. No 89, 
Rs 1 
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Thus I have diſpatched what I intended to in- 
ſiſt upon concerning the State of this Set of Ani— 
mals; of which, as alſo of their admirable Inſtincts, 
a great deal more might deſerve our eſpecial Ob- 
ſervation z particularly the admirable Curioſity, 
Art, and Variety of Nidification *, uſed among 
the various Species of Birds; the great Sagacity, 
and many Artifices uſed by them in the Inveſtiga- 
tion and Capture of their Prey s, the due Propor- 
tion of the more and leſs uſeful, the Scarcity of 
the Voracious and Pernicious, and the Plenty of 
the Manſuete and Uſeful *. Alſo the Variety of their 
Motion and Flight might deſcrve Conſideration, 
the Swiftneſs of ſuch whoſe Food is to be ſought 
in far diſtant Places, and different Seaſons; the 
ſlower Motion, and ſhort Flights, of others more 
Domeſtick; and even the Aukwardneſs of ſome 
| others to Flight, whoſe Food 1s near at hand, and 
to be gotten without any great Occaſion of Flight *. 
Theſe, and divers other ſuch like Things as theſe, 
I fay, I might have ſpoken more largely unto ; 
but I ſhall paſs them by with only a bare Mention, 
having already taken Notice of them, in the Com- 
pany of other Matters of the like Nature, and 
manifeſted them to be Acts of excellent Deſign, 
Wiſdom, and Providence, in the great Creator. 


| See Burk iv. Chap. 13. 

See Book iv. Chap. 11. and 14. 

" See Book iv. the Beginning of Chap. 10. 

' dee Book iv. Chap. 8. 
The Colymbi, or Douckers, having their Food near at hand 
in the Waters, are remarkably made for Diving therein. Their 
Heads are ſmall, Bills ſharp pointed, Wings ſmall, Legs flat 
and broad, and placed backward, and nearer the 'I'ail than in 
other Birds; and laſtly, their Feet, ſome are whole-footed, 
{ome cloven-footed, but withal fin-toed. Yide WilLLucusy 
Orinh, I. 3. F. 5. 


b. 
”; 
„ 


„ CHAP. 


LY 


trivance of various pneumatick Engines; we 


Element the Air; and the curious Mechaniſm of 
that Artiſt is had in Remembrance, and praiſed to 


a Feather is unartificially made, miſplaced, re- 


as to ſurpaſs even the Imitation of the moſt inge- 
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* 


en A P. V. 


The CONCLUSION. 


ND now, if we reflect upon the whole Mat. 

ter, we ſhall here find another large Tribe 

of the Creation, abundantly ſetting forth the Wif. 
dom and Glory of their Great Creator. We praiſe 
the Ingenuity and Invention of Men, for the Con. 8 


think them witty, even for their unſucceſsful At. 
tempts to ſwim in, and fail through that ſubtile 


this Day, who made a Dove, or an Eagle to fly 
but a ſhort Space. And is not therefore all ima- 
ginable Honour and Praiſe due to that infinite Ar- 
tiſt, that hath ſo admirably contrived and made 
all the noble Variety of Birds; that hath with ſuch 
incomparable Curioſity and Art, formed their Bo- 
dies from Head to Tail, without and within, that 
not ſo much as any Muſcle, or Bone, no, not even 


dundant, or defective, in all the ſeveral Families 
of this large Tribe? But every Thing is ſo incom- 
parably performed, ſo nicely fitted up for Flight, 


nious Artificer among mortal rational Beings. 


a Vide Book v. Chap. 1. Note aa. | 
» Deus non ſolum Angelim, & Hominem, ſed nec exigui & cor. 


tempiibilis animantis viſcera, nic Avis pennulam, nec Herb ff. 
culum, nec Arboris folium, fine ſuarum partium convenientid dertl- 


quit. Aucusrix. de Civ. Dei, I. 5. c. 11 
BOOK 


BOOK VIII. 


Of INSEOTS and REPTILES, 


En . . 


Of INSECTS in General. 


Animal World, which uſed to be ac- 
counted the more perfect, thoſe Ani- 
mals ſtiled leſs perfect, or imperfect, 
will next deſerve a Place in our Sur- 
vey, becauſe when ſtrictly enquired 


ing to be accounted mean and deſpicable Parts of 
the Creation, owing their Original and Produc- 
tion to Putrefactions, Fc. as ſome have thought, 


admirable Works of Go p. For, as the famous 
Natural Hiſtorian, Pliny *, prefaceth his Trea- 
tiſe of Inſects, to prevent the Reproach of con- 
deſcending (as might be thought) to ſo mean a 
Subject: In great Bodies, ſaith he, Nature had 
8 large and eaſy Shop to work upon obſequious Mat- 
er; whereas, in theſe ſo ſmall, aud as it were no 


great 


* In magnis ſiguidom corporibus, EF c. 8 Nat. Hiſt. I. 11. 
C. 2. 8 Ae 98 A a 3 8 Þ. Li 


SERATAVING diſpatch'd that Part of the 


into, we ſhall find them to be ſo far from deſerv- 


that we ſhall find them, I ſay, noble, and moſt 


Bodies, what Footſteps of Reaſon, what Power, what 
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ſider the innumerable Variety of their Species, the 


ra. Sed ubi Viſium in co prætendit? Ubi Guſtatum agplicavis! 


vum? Avidam Sanguinis, & potiſſimum humani, fitim, accendit? 


in capaci, cum cerni non palſit exilitas, ita reciproca geminavit ali, 


| tifſimumque è ligno cibatum fecit. Sed turrigeros Elephantorun 
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great Perfection is there? Of this having given an 
Inſtance or two of the exquiſite Senſes, and curious 


Make of ſome Inſects', he then goes on; Ve ad. 


mire, faith he, the turrigerous Shoulders ef Elephanis 
the Iofty Necks and Creſts of others; but, faith he 
the Nature of Things is never more compleat thay in 
the leaſi Things. For which Reaſon he intreats his 
Readers (as I do mine) hat becauſe they flighted ma. 
ny of the Things themſetves which he took Notice if, 
they would not therefore diſdainfully condemn bis A.- 
counts of them, ſince, ſaith he, in the Contemplatim 
of Nature, nothing ought to ſeem ſuperfluous. 


Thus that eminent Naturaliſt hath made his 


own, and my Excuſe too; the Force and Verit 

whereof will farther appear, by what I ſhall fay of 
theſe Animals, which (as deſpicable as they have 
been, or perhaps may be thought) we ſhall find a 
exquiſitely contrived, and curiouſly made for that 
Place and Station they bear in the World, as any 
other Part of the Animal World. For if we con- 


prodigious Numbers of Individuals, the Shape and 
Make of their little Bodies, and every Part thereol, 


b Ub; tot ſenſus collocavit in Culice? Et ſunt alia dich min: 
Ut: Odboratum inſeruit? Ubi verò truculentam illam & fortim 
maximam vocem ingeneravit ® Qud ſubtilitate Pennas adnexuit! 
Prælongavit Pedum crura? Diſpoſuit jejſunam Caveam, uti Al 
Zelum wero perfodiendo tergori, quo ſpiculavit ingenio? Aiqut it 


ut fodiendo acuminatum pariter ſorbendoque filulojum eſſet. Wi 
Teredini ad perforanda Robora cum ſono teſte dentes affixit ? Pi. 


miramur humeros, Taurorumgue colla, & truces in ſublime jactui, 
Tigrium rapinas, Leonum jubas, cum rerum natura nuſquam may 
quam in miuimis, tota fit. PLIY. ibid. DT 4 


their 
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their Motion, their Inſtincts, their regular Gene- 
ration and Production; and, to name no more, 
the incomparable Beauty and Luſtre of the Colours 
of many of them, what more admirable and more 
manifeſt Demonſtration of the infinite Creator, 
than even this little contemned Branch'of the Ani- 
mal World ? But let us take a ſhort View of Par- 
ticulars. 


CHAP. I. 
Of the Shape and Structure of IN SETS. 


E T us begin with the Shape and Fabrick of 
their Bodies: Which altho' it be ſomewhat 
different from that of Birds, being particularly, 
for the moſt Part, not ſo ſharp before, to cut and 
make way through the Air, yet is better adapted 
to their Manner of Life. For conſidering that 
there is little Neceſſity of long Flights, and that 
the Strength and Activity of their Wings doth 
much ſurpaſs the Reſiſtance their Bodies meet with 
from the Air, there was no great Occaſion their 
Bodies ſhould be ſo ſharpened before. But the 
Condition of their Food, and the Manner of ga- 
thering it, together with the great Neceſlity of 
accurate Viſion, by that admirable Proviſion made 
tor them by the reticulated Cornea of their Eyes; 
tneſe Things, I ſay, as they required a larger 
Room, ſo were a good Occaſion for the Largeneſs 
of the Head, and its Amplitude before. But for 
the reſt of their Body, all is well made, and nice- 
ly poiſed for their Flight, and every other of their 
Occaſions. x F 
And as their Shape, ſo the Fabrick and Make of 
their Bodies is no leſs accurate, admirable, and ſin- 
gular ; not built throughout with Bones, and co- 
VVV 
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ver'd with Fleſh and Skin, as in moſt other Ani. 
mals; but cover'd with a curious Mail of a mid. 
dle Nature, ſerving both as Skin and Bone too, 
for the Shape, as well as Strength and Guard, of 
the Body; and as it were on Purpoſe to ſhew, that 


the great Contriver of Nature is not bound up to 


one Way only. 


z Inſecta non widentur Nerves habere, nec Ofſa, nec Spinat, ne 
Cartilaginem, nec Pinguia, nec Carnes, nec Cruſtam quidem fra. 


gilem, ut quedam marina, nec que jure dicatur Cutis: fed medi 
cujuſdam inter omnia hec nature corpus, c. PI x. Nat, Hiſt, 


Li. 0 4 


— 8 * *** 


CHAS MM: 
Of the Eyes and Antenue of IxsECTsõ. 


O this laſt-mentioned Guard, we may ad, 
that farther Guard provided in the Eyes and 


Antenne. The Structure of the Eye is, in all Crea- 


tures, an admirable Piece of Mechaniſm ; but that 
obſervable in the Eyes of Inſects ſo peculiar, that 
it muſt needs excite our Admiration : Fenced with 
its own Hardneſs, yea, even its own accurate Vi- 
ſion, 1s a good Guard againſt external Injuries ; and 
its Cornea, or outward Coat, all over beſet with 


curious, tranſparent, lenticular * Inlets, enabling 


thoſe Creatures to ſee (no doubt) very accurately 
every Way, without any Interval of Time or 
Trouble to move the Eye towards Objects. 5 


The Cornea of Flies, Waſps, Cc. are To common an 


Entertainment with the Microſcope, that every Body knows, 


it is a curious Piece of Lattice-work. In which this is re- 
markable, that every Foramen is of a lenticular Nature; ſo 


that we ſee Objects through them topſey- turvey, as through 
0 
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And as for the other Part, the Antenne, or 
Feelers, whatever their Uſe may be in cleaning the 
Eyes, or other ſuch like Uſe; they are, in all Pro- 
bability, a good Guard to the Eyes and Head, in 
their Walk and Flight, enabling them, by the 
Senſe of Feeling, to diſcover ſuch Annoyances, 
which by their Proximity may perhaps eſcape the 
Reach of the Eyes and Sight. Beſides which, 


they 


ſo many convex Glaſſes: Yea, they become a ſmall Teleſcope, 
when there is a due focal Diſtance between them and the Lens 
of the Microſcope. 

This lenticular Power of the Cornea ſupplies ( as I imagine) 
the Place of the Cryſtalline, if not of the Vitreous Humour 
too, there being neither of thoſe Humours that I could ever 
fnd (although for Truth ſake, I confeſs I have not been ſo 
diligent as I might in this Enquiry) but inſtead of Humours 
and Tunicks, T imagine that every Lens of the Cornea hath a 
diſtin Branch of the Optic Nerve miniſtring to it, and ren- 
dring it as ſo many diftin& Eyes. So that as moſt Animals are 
binocular, Spiders for the moſt Part octonocular, and ſome (as 
Mr. Willughby thought, Rai: Hit. In ſect. p. 12.) ſenocular ; 
ſo Flies, &c. are multocular, having as many Eyes as there 
are Perforations in their Cornex. By which Means, as other 
Creatures are obliged to turn their Eyes to Objects, theſe have 
ſome or other of their Eyes ready placed towards Objects, 
nearly all round them: Thus particularly it is in the Dragon- 
Y (Libe/la) the greateſt Part of whoſe Head is poſſeſſed by 
5 Eyes: Which is of excellent Uſe to that predatious Inſect, 
jor the ready ſeeing and darting at ſmall Flies all round it, on 
lich it preys. | | 
It is manifeſt, that Inſe&s clean their Eyes with their 
ore-legs, as well as Antennæ. And conſidering, that as they 
alk along, they are perpetually feeling, and ſearching be- 
dre them with their Feelers, or Autennæ; therefore I am 
pe to think, that beſides wiping and cleaning the Eyes, the 
les here named may be admitted. For as their Eyes are 
moveable, ſo that no Time is required for the turning their 
ſes to Objects; ſo there is no Neceſſity of the Retina, or 
eic Nerve being brought nigher unto, or ſet farther off from 
ie Cornea (which would require Time) as it is in other Ani- 
als : But their Cornea and Optic Nerve, being always at one 
id the ſame Diſtance, are fitted only to ſee diſtantial Ob- 

bat not ſuch as are very nigh : Which W 

| I | C 


pricorni, or Goat-chafers, the Cadew-Fly, and divers other, 


are Females. | 
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they are a curious Piece of Workmanſhip, and in 


many, a very beautiful Piece of Garniture to the 
Body. . 


the Feelers obviate, leſt it ſhould be prejudicial, in cccaſioning 
the Inſect to run its Head againft any Thing. 

And that this, rather than the wiping the Eyes, is the chief 
Uſe of the Feelers, is farther manifeſt from the Antennæ of the 
Flip-Flj, and many other Inſects, which are ſhort, and ſtrit, 
and incapable of being bent unto, or extended over the Eye: 
As alto from others enormouſly long, ſuch as thoſe of the (a. 


beſide 
their 
Bodie 
cauſe 
rell 
dne 0 
there 
omel 
o 
ne V 


both Beeties and Flies. | 

The lamellated Antennæ of ſome, the clavellated of other, 
the neatly articulated of others, the Feather'd and divers other 
Forms of others, of the Scarab, Papilionaceous Gnat, and other 
Kinds, are ſurprizingly beautiful, when viewed through a M. 
croſcope. And in ſome, thoſe 4rtemne diſtinguiſh the Sexes: 
As in the Grnat-kind, all thoſe with Tufts, Feathers, and Bruſh: 
horns, are Males; thoſe with ſhort, ſingle ſhafted Antem, 


be 

Ro 2 Gs 8 ut t! 

| z r ho 

dich 

H A F. IV. 1 
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O the Parts and Motion of INSECTS, Wi tix 

ROM the Head paſs we to the Memben 3 
concerned in their Motion. And here ! 

have a copious Subject, if I was minded to τf s 

tiate. I might take notice of the admirable M. 5 
chaniſm in thoſe that creep; the curious Oar bay, 
thoſe amphibious Inſects that ſwim and walk i 
the incomparable Proviſion made in the F 1 0 bbs 
| I : + ul IC 
ran 

All the Families of Hydrocanthbari, Notone&i, &c. Mi 4 
their hindmoſt Legs made very nicely, with commodious Joi oy 
flat, and Briſtles on each Side towards the End, ſerv; "i. 
Oars to ſwim ; and then, nearer the Body, are two {tiff Spit %\ 


to enable them to walk, when Occaſion is. 
3 d Ing 


* 
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ſuch as walk, or hang upon ſmooth Surfaces ® ; 
the great Strength and Spring in the Legs of ſuch 
as leap*z the ſtrong and well-made Feet and 
Talons of ſuch as dig“: And, to name no more, 
the admirable Faculty of ſuch as cannot fly, to 
convey themſelves with Speed and Safety, by the 
Help of their Webs“, or ſome other Artifice, to 
| make 


b I might here name divers Flies, and other Inſects, who, 
beſides their ſharp hooked Nails, have alſo ſkinny Palms to 
their Feet, to enable them to ſtick on Glaſs, and other ſmooth 
Bodies, by means of the Preſſure of the Atmoſphere. But be- 
cauſe the Example will illuſtrate another Work of Nature, as 
xell as this, I ſhall chuſe a fingular Piece of Mechaniſm, in 
"ne of the larger Sorts of Hydrocanthari. Of theſe large ones 
there are two Sorts, one largeſt, all black, with Antennæ hand- 
omely emboſſed at the Ends. The other ſomewhat leſſer, hard- 
y ſo black, with capillary Antennæ; the Forehead, Edges of 
ne Vaginæ, and two Rings on the Thorax, of a tawny Colour, 
he Female hath Yagine prettily furrow'd, the Male ſmooth, 
ut that which is moſt to our Purpoſe, in this Male is a Flap, 
Ir hollowiſh Cap, near the middle Joint of the Fore-Legs, 
which, when clapped on the Shoulders of the Female ix Coitu, 
Picks firmly thereon : After the Manner as I have ſeen Boys 
arry heavy Stones, with only a wet Piece of Leather clapped 
n the Top of the Stone. | 
Thus Gra/uppers and Crickets have brawny ſtrong Thighs, 
th long, ſlender, but ſtrong Legs, which enable them to 
ap with great Agility and Strength. 
© | have wonder'd to ſee with what great Quickneſs, Art, 
kd Strength, many Yeſpe-lchneumons, Mild. Bees, and Beetles, 
riorate the Earth, yea, even Wood itſelf : But the moſt re- 
arkable Animal in this Way, is the Mo/e-Cricket, in Book iv. 
lap. 13. Note *, 5 
„have with Pleaſure. often ſeen Spiders dart out their 
ebe, and fail away by the Help thereof. For the Manner of 
hich, ſee LowrhoRP's Abridg. Vol. II. p. 794. from Dr. Li- 
rand Dr. Hulſe, who both claimed the Diſcovery thereof. 
d both do ſeem to have hit thereupon, without any Fore- 
zo ledge of what each other hath diſcovered, as is ſaid in the 
Cited Place, and as I more particularly find by Mr. Ray's 
ily. Letters, printed Anno 1718, p. 95, &c. By which alſo 
Ind, the two ingenious Doctors were very modeſt in their 
Te Claims, 
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| Gutters on the Tops of Houſes and Steeples. That they are not 


| theſe latter Suſpicions was, that in the Summer Months, [ have] 


ſelves. 
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make their Bodies lighter than the Air“: Theſe, and 
a Multitude of other ſuch like Things as theſe, | 


might, 


Claims, and very amicable in the Matter. In one of Dr. Li 
to Mr. Ray, he thinks there is a ſair Hint of the Darting of 
Spiders in Axis r. Hift. An. I. q. c. 39. And in PrIxx, J 1; 
c. 24. But for their Sailing, that the Ancients are ſilent of, ad nor i 
he thinks it was ſeen firſt by him. And in another Letter, Jay 
20, 1670, ſpeaking of the Height Spiders are able to fly, he 
faith, The laſt October, &c. I loo Notice that the Air waz Very 
Full of Webs, J forthwith mounted to the Top of the higheſt Stahl 
on the Minſter [in Vork] and could thence diſcern them yet excl. 
ing high above me. Some that fell, and were entangled upon thy 
Pinnacles, I took, and found them to be Lupi; which Kind ſelin 
or never enter Houſes, and cannot be ſuppoſed to have taken thir 
Flight from the Steeple. Sh 5 

There are, I imagine, divers Animals, as well as Spider, 
that have ſome Way of Conveyance, as little known to us x 
that of Spiders formerly was. Thus the Squillulz, Pulices Ab, 
reſcentes, and microſcepical Animalcules of the ſtagnating Water, 
ſo numerous in them, as to diſcolour ſometimes the Waters, and 
make them look as if they were tinged Red, Yellow, or Green, 
or covered with a thick green Scum ; all which 1s nothing but 
Animalcules of that Colour. That theſe Creatures have lome 
Way of Conveyance, I conclude, becauſe moſt ſtagnating Wa. 
ters are ſtocked with them, new Pits and Ponds, yea, Holes and 


bred there by zquivocal Generation, every ingenious, conſider 
ing Philoſopher will grant; that they have not wa 8 for travel- 
ling ſo far, is manifeſt from Inſpection: And therefore I am apt 
to think, that they have ſome Faculty of mag ag, Sane Bodies 
or darting out Webs, and making their Bodies buoyant, and 
lighter than Air, or their Bodies, when dry, may be lighter 
than Air, and ſo they can ſwim from Place to Place; or the 
Eggs of ſuch as are oviparous, may be light enough to float n 
the Air. But then the Viviparous (as my late ingenious Friend, 
Mr. Charles King, ſhewed me the Pulices Aquat. Arboreſ. ae; 
theſe, I ſay,) can't be this Way accounted for. The Cauſe 


ſeen the Pulices Arbore/. and the green Scum on the Waters (n0-1 
thing but Animalcules, as I ſaid,) lie in a manner dry on the di. 
face of the Waters; at which Time (as I have ſhewn in Bool iv. 
Chap 11. Note n.) thoſe Animalcules copulate; and perhaps they 
may at the ſame Time change their Quarters, and ſeek out 
new Habitations for their numerous Offspring, as well as * 
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might, I ſay, take Notice of, as great Evidences 
of the infinite Creator's Wiſdom : But leſt I ſhould 
he too tedious, I will confine my Obſervations to 
the Legs and Wings only. And theſe, at firſt 
View, we find to be incomparably fitted up for 
their intended Service, not to over-load the Body, 
nor in the leaſt to retard it ; but to give it the 
moſt proper and convenient Motion. What, for 
Example, can be better contrived, and made for 
this Service, than the Wings ? Diſtended and 
ſtrengthened by the fineſt Bones, and theſe cover- 
d with the fineſt and lighteſt Membranes, ſome 
f them adorned with neat and beautiful Fea- 
thers*; and many of them provided with the 
neſt Articulations, and Foldings, for the Wings 
to be withdrawn, and neatly laid up in their Va- 
gin, and Caſes, and again readily extended for 
light“. f | 
And then for the Poiſing of the Body, and keep- 
ng it upright, and ſteady in Flight, it is an admi- 
able Artifice and Proviſion for this Purpoſe; in 
1 ſome 


t It is well known to all Perſons any way converſant in mi- 
oſcopical Obſervations, that theſe elegant Colours of Moths 
nd Butterflies, are owing to neat and well made Feathers, 
1 great Curioſity and Exactneſs in Rows, and good 
der. | | | 

All that have Ehtra, Scarabs (who have whole Ehtra, 
reaching to the Podex, or the Huub epot, ſuch as Ear- 
bigs, and Staphilini of all Sorts) do, by a very curious Me- 
aniſm, extend and withdraw their membranaceous Wings 
itcrewith they chiefly fly) and it is very pretty to ſee them 
epare themſelves for Flight, by thruſting out, and unfolding 
er Wings, and again withdraw thoſe Joints, and neatly fold 
the Membranes, to be laid up ſafely in their Elytra or Caſes. 
er which Service the Bones are well placed, and the Joints 
niſtring thereunto are accurately contrived, for the moſt com- 
ndious and commodious folding up the Wings, 


For 


— 


Wings, on each Side the Body. 


a ſlender Stalk, which they can move every Way at Pleaſure, 


they lie and move. The Uſe, no Doubt, of theſe Poiſes, and 
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ſome, by four Wings; and in ſuch as have yy 
two, by Pointels, and Poiſes placed under the 


And laſtly, it is an amazing Thing to refled 
upon the ſurprizing Minuteneſs, Art, and Curio. 
ſity of the © Joints, the Muſcles, the Tendonz, 
the Nerves, neceſſary to perform all the Moticns 
of the Legs, the Wings, and every other Part, [ 
have already mentioned this in the larger Animal; 
but to conſider, that all theſe Things concur in 
minute Animals, even in the ſmalleſt Mite yea, 
the Animalcules, that (without good Microſcopes) 
eſcape our Sight; to conſider, I ſay, that thoſe 
minuteſt Animals have all the Joints, Bones, Muf- 
cles, Tendons, and Nerves, neceſſary to that briſk 
and ſwift Motion that many of them have, is f 

_ 1 85 ſtupendious 


i For the keeping the Body ſteady and upright in Flight, it 
generally holds true (if I miſtake not) that all bipennated Ir. 
ſects have Poiſes joined to the Body, under the hinder Part o 
their Wings; but ſuch as have four Wings, or Wings with 
Ehtra, none. If one of the Poiſes, or one of the leſſer auxi- 
liary Wings be cut off, the Inſect will fly as if one Side over. 
balanced the other, until it falleth on the Ground; ſo if both 
be cut off, they will fly aukwardly, and unſteadily, manifel- 
ing the Defe& of ſome very neceſſary Part. "Theſe Poi, or 
Pointels, are, for the moſt Part, little Balls, ſet at the Io 


In ſome they ſtand alone, in others (as in the whole 15 
Fly Tribe) they have little Covers, or' Shields, under whic 


ſecondary leſſer Wings, is to poiſe the Body, and to obviats 
all the Vacillations thereof in Flight ; ſerving to the Inſe 
as the long Pole, laden at the Ends with Lead, doth the Noe. 
Dancer. | | | 

& As all the Parts of Animals are moved by the Help ol 
theſe; ſo there is no Doubt but the minuteſt Animals have 
ſuch like Parts: But the Muſcles and Tendons of ſome of ths 
larger Inſects, and ſome of the leſſer too, may be ſeen with 
Microſcope. 


Tht 


a 
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ſupendious A Piece of curious Art ', as plainly 
manifeſteth the Power and Wiſdom of the infinite 
Contriver of thoſe inimitable Fineries. But having 
damed thoſe minute Animals, why ſhould I men- 
tion only any one Part of their Bodies, when we 
have in that little Compaſs, a whole and complete 
Body, as exquiſitely formed, and (as far as our 
Scrutiny can poſſibly reach) as neatly adorned, as 
the largeſt Animal? Let us conſider, that there 
we have Eyes, a Brain, a Mouth, a Stomach, En- 
trails, and every other Part of an animal Body, as 
well as Legs and Feet; and that all thoſe Parts 
have each of them their neceſſary, Apparatus of 
Nerves, of various Muſcles, and every other Part 
that other Inſects have; and that all is covered 
and guarded. with a well-made Tegument, beſet 

35 with 


| The minute Curioſities, and inimitable Fineries, obſerva- 
ble in thoſe leſſer Animals, in which our beſt Microſcopes diſ- 
cover no Botch, no rude ill-made Work (contrary-to what is in 
all artificial Works of Man) do they not far more deſerve our 
Admiration, than thoſe celebrated Pieces of human Art? Such 
2s the Cup made of a Pepper-Corn, by Ofwald Nerlinge, that 
| tcld 1200 Ivory Cups, all gilt on the Edges, and having each 
ck them a Foot, and yet affording Room for 400 more, in the 
lobem. Germ. T. 1. Addend. ad Ob/. 13. Such alſo was Phae- 
min a Ring, which Galen thus reflects upon, when he ſpeaks 
df the Art and Wiſdom of the Maker of Animals, particular- 
ly ſuch as are ſmall : Quanto, ſaith he, ipſum minus fuerit, tan- 
o majrrem admirationem tibi excitabit ; quod declarant Opifices 
cum in corporibus parwis aliquid inſculfant: cujus generis oft quad 
mer guidam in Annulo Phaetonta quatuor equis invectum ſculpfi“ 
Onnes enim equi frænum, os, & dentes anteriores habebant, &c. 
And then having taken Notice, that the Legs were no bigger 
than thoſe of a Gnar, he ſhews, that their Make did not come 
p to thoſe, of the Gnat; as alſo, ſaith he, Major adhuc alia 
fuedam effe videtur artis ejus, qui pulicem condidit, Vis atque Sa- 
pentta, quod, Ec. Cum igitur Ars tanta in tam abjectis anima- 
us appareat, quantam ejus Vim ac Sapientiam in præſtantio- 
eu ineſe putabimus ? GaLen de Uſ. Part. I. 17. c. 1. fin. 


* I 
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with Briſtles, adorned with neat Imbrications, and 
many other Fineries. And laſtly, Let us conſider 
in how little Compaſs all Art and Curioſity may 


lie, even in a Body many Times leſs than a ſmall | 
Grain of Sand”; ſo that the leaſt Drop of Water 
can contain many of them, and afford them alſo 


ſufficient Room to dance and friſk about inn. 


Having ſurveyed as many of the Parts of Inſeqs 
as I care to take Notice of ; I ſhall in the next | 


Place ſay ſomewhat of their State, and Circum- 
ſtances of Life. And here I ſhall take Notice on- 
ly of two Things, which have been only hinted 
at before; but will deſerve more particular Conſ;- 


deration here, as being Acts of a wonderful In- 
ſtint; namely, Their Security of themſelves 3. 


gainſt Winter; and their ſpecial Care of preſerving 
their Species. 1 5 


m Tt will in ſome Meaſure appear, how wonderfully minute | 


ſome microſcopical Animalcules are, by what follows in the 


next Note. But becauſe more particular Examples would be } 


endleſs, I ſhall refer to the Obſervations of Mr. Leuwes- 
HOECK, and others in the Philgſ. Tranſact. and elſewhere. 

n It is almoſt impoſſible, by reaſon of their perpetual Mo- 
tion, and changing Places, to count the Number of the Ani- 
malcules, in only a Drop of the green Scum upon Water; but 
I gueſs I have ſometimes ſeen not fewer than 100 friſking avout 
in a Drop no bigger than a Pin's Head. But in ſuch a Drop of 
Pepper-water, a far greater Number; theſe being much leſs 
than thoſe. 


CHAP. 
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CHAP „ 


The Sagacity of Ixs ECTS ft ſecure themſelves 
againſt Winter, 

Iris an extraordinary Act of Inſtin&t and Saga- 

city, obſervable in the Generality of the Inſect- 
Tribe, that they all take Care to ſecure themſelves, 
and provide againſt the Neceſſities of Winter: 
That when the Diſtreſſes of Cold and Wet force 
them, they ſhould retire to warm and dry Places 
of Safety, is not ſtrange; but it is a prodigious Act 
of the infinite Conſervator's Care, to enable ſome 
to live in a different kind of Inſect- State; others to 
live, as without Action, ſo without Food ; and o- 
thers that act and eat, to lay up in Summer ſuffi- 
cient Proviſions againſt the approaching Winter. 
Some, I ſay, live in a different State; for having 
ſufficiently fed, nouriſhed, and bred up themſelves 
to the Perfection of their Vermicular, Nimpha-State, 
in the Summer-Months, they then retire to Places 
of Safety, and there throw off their Nympha, and 
put on their Aurelia, or Chryſalis State, for all the 
Winter, in which there are no Occaſions for Food. 
This is the conſtant Method of many Families of 
the Inſe&-Tribe *. 


But 


It would be endleſs to enter into Particulars here, be- 
cauſe all the Papilionaceous, Fleſh, and Ichneumon-Fly Tribes, 
and all others that undergo the Nympha and Aurelia State, 
between that of the Egg and the Mature-State (which are 
ery numerous) appertain to this Note, For a Sample * 

| only, 
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Ct 
.. But there are others, and ſome of them in their Oc 
moſt perfect State too, that are able to ſubſiſt in wh 
kind of Torpirude, or Sleeping-State, without an | 
4 8 ; Ny! for 
Food at all; by reaſon as there is no Action, ſo ng thi 
Waſte of Body, no Expence of Spirits, and there. nt 
fore no need of Food *. Pro 
But for others that move and act, and need Food, J 
5 2 5 5 Nt. 
it is a prodigious Inſtinct and Foreſight the Cre. WM 14. 
tor hath imprinted on them, to lay up ſufficient the 
. | . o . 
Food in Summer for the Winter's © Neceſſities and do le 
Occaſions, Pxor 
only, I ſhall take what ſome may think a mean one, but if conf 
conſidered, deſerves our Admiratian ; and that is, the Sapz. C1 
city of the White Butter- y Caterpillar, which having fed it- be 
ſelf its due Time, then retires to Places of Security. I hae veſt, 
ſeen great Trains of them creeping up the Walls and Poſt T\ 
of the next Houſes, where, with the Help of ſome Cobyehs 
like Filaments, they hang themſelves to the Cielings, a *'ic 
other commodious Places, and then become Aureliæ; in which ther 
State and Places they hang ſecure from the Wet and Cold, MM that 
till the Spring, and warmer Months, when they are tranſmutdi neſs 
Into Butter-flies. 1 - 
b I ſhall not name any of the particular Species of li- 
ſets which live in this State, becauſe they are very nume: 
rous, but only remark two Things obſervable in their 8% # /ru 
city in this Matter: 1. That they are not driven by Streß linen. 
Weather to their Retirement, but ſeem as naturally to bete ere, 
themſelves thereto, as other animals do to Reſt and Sleep W etia 
For before the Approach of cold Weather, towards the Herr. 
of Summer, we may ſee ſome Kinds of them flocking toye But 
ther in great Numbers, within Doors (as Swallows do a lis, / 
tle before they leave us) as if they were making ready folr1als f 
their Winter's Reſt. 2. That every Species betakes itfelf t enera. 
a proper convenient Receptacle; ſome under the WatenW'oung, 
to the Bottoms of Ponds ; ſome under the Earth, beo ett t. 
the Froſts; ſome under Timber, Stone, &c. lying on e conce 
Ground; ſome into hollow Trees, or under the Bark, or | © Hes 
the Wood; ſome into warm and dry Places; and ſome uni 10% L. 
dry alone. r 
e There are not many Kinds that thus provide their Toff en 
before-hand. The moſt remarkable are the Ant and ib Hm o 
Bee ; concerning the firſt of which, Origen hath this R % m 


mark; wiz. De folertia Formicarum, venture hyemi matare f 


Spicientium, ſibique invicem ſub onere fefſis ſuccurrentium; fu 
| cy 
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Occaſions. And it is very pretty to ſee with 
what unwearied Diligence all Hands are at Work 
for that Purpoſe, all the warmer Months. Of 
this the Holy Scripture itſelf gives us an Inſtance 
in the Aut, calling that little Animal exceeding wiſe, 
Prov. xxx. 24. And the Reaſon 1s, ver. 25. The 
Ants are a People not ſtrong, yet they prepare their 
Meat in the Summer. And therefore Solomon ſends 
the Sluggard to this little contemptible Creature, 
to learn Wiſdom, Foreſight, Care, and Diligence, 
Prov. vi. 6, 7, 8. Go to the Ant, thou Sluggard, 
conſider her Ways, and be wiſe : which having no 
Guide, Overſeer, or Ruler, provideth her Meat in 
5 Summer, and gathereth her Food in the Har- 
veſt, 

To this Scriptural Example, give me leave to 
anticipate, and ſubjoin an Obſervation of the far- 
ther great Wiſdom of this little Creature; and 
that is their unparallelled Eropyy, their Tender- 
neſs, Sagacity, and Diligence, about their Young *. 

»Tis 


aimento fint, non ratiocinationem Formicarum in causd debemus 
rredere, ſed almam matrem Naturam bruta quoque fic ornantem, 
| _ minimis addat ſua quædam ingenia, OR16. cont. 
ELS. I. 4. 4 
But as for Waſps, Hornets, Humble-Bees, and other Wild. 
bes, Veſpe Ichneumons, and divers others that carry in Ma- 
trials for Neſts and Food; this is only for the Service of their 
eneration, for hatching their Eggs, and nouriſhing their 
Young, not for Supplies in Winter; for they all forſake their 
Peſts towards Winter, and retire to other Quarters, living 

| conceive) without Food all that Time. 7 | 
Has wermiculss [Formicarum Ova vulgò vocatos] incre- 
2 ETogyn & curd Formice educant, ſummamque dant ope- 
am, ne vel tantillum, quod fpetet eorum vermiculhrum edu- 
aronem atque nutritionem, omittant : quem in ſinem fere ſemper 
den ore circumportant ſecum, ne ulla eos lædat injuria. In 
„%% neo nonnullas iſtius generis formicas, vitro terra repleto, 
2 con- 


qe fruges arroſas condunt, ne rurſus enaſcantur, ſed per annum 
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*Tis very diverting, as well as admirable to ſe 
with what Affection and Care they carry abou 
their Young in their Mouths, how they expoſe 
themſelves to the greateſt Dangers, rather than 
leave their Young expoſed or forſaken ; how they 
remove them from Place to Place in their lit: 
Hills, ſometimes to this Part, ſometimes to that, 
tor the Benefit of convenient Warmth, and prope 
Moiſture; and then again withdraw, and guard 
them againſt Rain and Cold. Now that this grex 
Wiſdom which the Scriptures attribute unto, andis 
diſcernible in this little Animal, is owing only t 
the Inſtinct, or Infuſions of the great Conſervatg 


01 


concluſas cum Vermiculis iſtis adſervabam : ibi non fine jutn: 
ditate fpeftabam, quo terra fieret in ſuperficie ficcior, eo prifus 
dins Formicas cum frtibus ſuis prorepere : cum wvero aquan al 
funderem, viſu mirificum erat, quanto affettu, quanta falicts 
dine, quanta Troęyn omnem in eo collocarent operam, ut feln 
ſuos ficciore & tuto loco reponerent. Sæpius vidi, cum alqut 
diebus aqua caruiſſent, atque cum affuſo tantillo aque fern 
illam humectarem, è veſtigio a formicis fetus ſuos eo loci fuiſt d 
latos, quos ibi diſtinctè conſpiciebam movers atque ſugere humor 
Multoties fui conatus, ut eos Vermiculos ipſe educarem, at in 
per conatum fefellit eventus : neque ipſas Formicarum Mme 
alimenti jam non indigas unquam ſine ipſis Formicis potui ph 
Arti rial excludere, J. SWAMMERD. Epilog. ad Hitt, Ini 
Wi - 
F Sh Edward King, who was very curious in examining ti 
Generation of Ants, obſerves their great Care and Diligens 
1. About their Sperm, or true Eggs, which is a fine wil 
Subſtance, like Sugar, which they diligently gather togetis 
into a Heap, when ſcattered, and on which they lye in Mult 
tudes (I ſuppoſe, by way of Incubation.) 2. I have obieni 
ſaith he, in Summer, that in the Morning they bring up tn. 
of their Young (called Ant-Eggs} towards the Top ot the bl 
So that you may from 10 in the Morning, until 5 or 6 4 
noon, find them near the 'Top——for the molt Part on 
South-ſide the Bank. But towards 7 or 8 at Night, if t. 
cool, or likely to rain, you may dig a Foot deep before 0 
find them. Phil. Tranſ. No 23. or Mr, LowTrore's 4 
Vol. II. p. 7, and g. 5 


a 
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of the World, is evident, becauſe either this Wiſ 
dom, Thought, and Forecaſt, is an Act of the 


Animal itſelf, or of ſome other Being that hath 
Wiſdom. But the Animal being irrational, tis 
impoſſible it can be its own Act, but muſt be de- 
rived, or received from ſome wiſe Being. And 


who, what can that be, but the infinite Lord, Con- 


ſervator, and Governor of all the World? 


ne . 
Of the Care of INS E C Ts about their 
Young, 


HE other notable Inſtinct I am to treat of, 
is the peculiar Art and Care of the Inſect- 
Tribe, about the Preſervation of their Species. 


Here I might ſpeak of many Things, but I have 


occaſionally mentioned divers of them before, un- 
der ſome or other of the General Heads, and there- 
W tore ſhall fix only upon two Things relating to 
their ſpecial Art and Care about the Production * 
of their Young, which have not been ſo particu- 
larly ſpoken to as they deſerve. 


One Thing is, their ſingular Providence for their 


Young, in making or finding out ſuch proper Re- 
ceptacles and Places for their Eggs and Seed, as 
that they may receive the Advantage of a ſuffici- 

| 1 


The Doctrine of .Equivocal Generation is at this Day ſo 
ſufficiently exploded by all learned Philoſophers, that I ſhall 
not enter the Diſpute, but take it for granted, that all Animals 
ſpring from other Parent-Animals. If the Reader hath any 
Doubt about it, I refer him to Seigneur Rev1 de Gen, Auſect. 


and Mr, Ray's Wiſdom of Gov, &c. p. 344. See alſo before, 


bed iv. Chap, 1 5. Note ®, 
Bh 3. d lt 
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ent Incubation, and that the Young, when pro. 
duced, may have the Benefit of proper and ſuf. 
cient Food for their Nurture and Education, till 
they are able to ſhift for themſelves. It is admita. 
ble to ſee with what Diligence and Care the ſeye. 
ral Species of Inſects lay up their Eggs, or Spern, 
in their ſeveral proper Places; not all in the 
Waters, in Wood, or on Vegetables, but thoſe 
whoſe Subſiſtence is in the Waters?, in the Water; 
thoſe to whom Fleſh is a proper Food, in Fleſh *, 


thoſe 


d It wovld be endleſs to ſpecify the various Species of In. 
ſects, that have their Generation in the Waters: And therefore 
{ ſhall only obſerve of them, 1. That their Eggs are always laid 
up with great Care, and in good Order. And alſo, 2, Where 

proper and ſufficient Food is. 3. That in their Nympha-State 
in the Waters, they have Parts proper for Food and Motion; 
and in many, or moſt of them, very different from what 
they have in their Mature State; a manifeſt Argument of 
= Creator's Wiſdom and Providence. For an Inſtance, fee 

, *. | 8 

© As Seigneur Redi was one of the firſt that made it his Bu. 
ſineſs to diſcard Anomalous Generation, ſo he tried more H. 
periments relating to the Vermination of Serpents, Fleſh, Fil, 
putrified Vegetables; and, in ſhort, whatever was commonly 
known to be the Nurſery of Maggots, more, I ſay, probably, 

than any one hath done fince. And in all his Obſervations 
he conſtantly found the Maggots to turn to Aureliz, and the 
into Flies. But then, ſaith he, Dubitare cæpi, utrum ont 
hoc dermium in carne genus, ex folo Muſcarum ſemine, an ts 
158 putrefactis carnibus orireiur, tantoque magis confirmabar i 
Foc meo dubio, quanto in omnibus generationibu. piii di 
deram, in carnibus, anteguam verminare inciperent, reſell 
ejuſdem ſpeciei Muſcas, cijus propago poſtea naſcebatur, Upon 
this he tells us, he put Fiſh, Fleſh, &c. into Pots, which be 
covered cloſe from the Flies with Paper, and afterwards (i 
the free Air-ſake) with Lawn, whilſt other Pots were { 
open, with ſuch like Fleſh, c. in them; that the Flies wet 
very eager to get into the covered Pots; and that they pe 


duced not one Maggot, when the open ones had many. Fr, 
REp1 ae Gener. Iuſect. 


Among 
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thoſe to whom the Fruits“ or Leaves of Vegeta- 
bles 


Among the Inſects that come from the Maggots he mentions, 
he names Culices. Now from the moſt critical Obſervations I 
have made, I never obſerved any Sort of Gnat to come from 
putrified Fleſh, Vegetables, or any other 2 taxeth them 
with. So that either he means by Culex, ſome Fly that we 
call not by the Name of Gnat; or elſe their Gnats in 1taly 
vary in their Generation from ours in Exgland. For among 
above thirty, near forty, diſtin Species of Gnas that I have 
obſerved about the Place where I live, I never found any to 
lay their Eggs in Fleſh, Fiſh, &c. but the largeſt Sort, called 
by ALDROVAanD, Culices maximi, by SWAMMERDAM, Tipulæ 
| terreſires ; lay their Eggs in Meadows, c. under the Graſs; 
one of the larger middle Sort, in dead-Beer, Yeaſt, &c. lying 
on the Tops, or in the Leaks of Beer Barrels, &c. and all the 
reſt (as far as ever I have obſerved} lay and hatch in the Wa- 
ters, as in Note *. | LY 

The Generation of the Second of theſe being akin to ſome 
of the foregoing Inſtances, and a little out of the Way, may 
deſerve a Place here. This Gnat lays its Eggs commonly in 
dead Bear, &c. as I ſaid, and probably in Vinegar, and other 
ſuch Liquors. Some Time after which, the Maggots are ſo 
numerous, that the whole Liquor ſtirreth as if it was alive; 
being full of Maggots, ſome larger, ſome ſmaller ; the larger 
are the Offspring of our Graz, the ſmaller, of a ſmall dark- 
coloured Fly, tending to reddiſh, frequent in Cellars, and ſuch 
Jobſcure Places. All theſe Maggots turn to Aureliz ; the larger 
of which, of a Tan- Colour, turn to our Gnat. This Guat is 
of the unarmed Kind, having no Spear in its Mouth: Its Head 
is larger than of the common Greats, a longer Neck, ſhort- 
onted Antennæ, ſpotted Wings, reaching beyond its lender 
Aus; it is throughout of a brown Colour, tending to red, 
eſpecially in the Female : The chief difference between the 
Male and Female is (as in other Gnats, yea, moſt Inſects) the 
Male is leſs than the Female, and hath a ſlenderer belly, and 
Is P:dex not ſo ſharp as the Female's is. 5 
The Inſects that infeſt Fruits, are either of the chneu- 
rh Kind, or Phalænæ. Plumbs, Peaſe, Nuts, c. produce 
ome or other Iehneumon- Ly. That generated in the Plumb is 
lack, of a middle Size, its Body near three-tenths of an Inch 
Ong, its Tail not much leſs, conſiſting of three Briſtles, 
herewith it conveys its Eggs into Fruits: Its Antennæ, or 
oms, Jong, ſlender, recurved ; its Belly longiſh, tapering, 

Bb 4 | ſmall 
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bles are Food, are accordingly repoſited, ſome in ſtan 
this Fruit, ſome on this Tree ©, ſome on thx 
Plant, ſome on another, and another; but co. oth 


ſtant of 


ſmall towards the Thorax; Legs reddiſh ; Wings membranacegy Boc 
thin, and tranſparent, in No 4. which is one Charadtriſic; Bir 
of the 1chneumon-Fly. | e es 
The Peaſe Ichneumon-Fly is very ſmall, Wings large, rex. 
ing beyond the Podex ; Antenne long; AFvus ſhort, thapel 


like an Heart, with the Point towards the Anus; it walketh | ſprin 
and flieth ſlowly : No Tail appears as in the former; but thy one; 
have one lieth hidden under the Belly, which they can x on tl 
Pleaſure bend back to pierce Peaſe when they are young and gree! 
tender, and other Things alſo, as I have reaſon to ſulped, Plan 
having met with this (as indeed the former two) in din beau 
Vegetables. 1 gant! 

Pears and Apples I could never diſcover any Thing to breed theſe 
in, but only the leſſer Pha/zna, about four tenths of an Ind Rage 


long, whitiſh underneath, greyiſh Brown above (dappled vid 285 
brown Spots, inclining to a dirty Red) all but about a thir ſtind 
Part at the End of the Wings, which is not grey, but brow, 
elegantly ſtriped with wavey Lines, of a Gold Colour, af to 8 
gilt ; its Head 1s ſmall, with a Tuft of whitiſh Brown in the 
Forehead; Antennæ ſmooth, moderately long. The Ann 
of this Moth is ſmall, of a yellowiſh Brown. I know in 
what Time they require for their Generation qut of Bots; 
but thoſe I laid up in Augyfl, did not become Moths beit 
June following. | | | 
© 'There are many of the Phalænæ and Ihneumon-Fly Tribe, 
that have their Generation on the Leaves, or other Part d 
Trees and Shrubs, ioo many to be here reckoned up. Tit 
Oak hath many very beautiful Phalænæ, bred in its convohi 
Leaves, white, green, yellow, brown, ſpotted prettily, at 
neatly dappled, and many more beſides ; and its Buds zfn 
a Place for Caſes, and Balls of various Sorts, as ſhall be ſhen 
hereafter ; its Leaves expanded, miniſter to the Germinaii 
of globular, and other ſphæroidical Balls, and flat Thecy, {ut 
like Hats, ſome like Buttons excavated in the Middle; a 
divers other ſuch like Repoſitories, all belonging to the {im ” 
mon Fly Kind. And not only the Oak, but the Mapl: al Tu 
the 1hite-Thorn, the Brier, Privet, and indeed almoſt et! 
Tree and Shrub. | | 
And as Trees and Shrubs, ſo Plants have their p# 33 
liar Inſeas, The White Butter-Fly lays it voracious 


{pri 


Lid 
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ſtantly the ſame Family on the ſame Tree or Plant, 
the moſt agreeable to that Family. And as for 
others that require a conſtant and greater Degree 
of Warmth, they are accordingly provided by the 
Parent-Animal with ſome Place in or about the 
Body of other Animals ; ſome in the Feathers of 
Birds ?; ſome in the Hair of Beaſts*; ſome 
2] 7M 


| ſpring on Cabbage-Leaves; a very beautiful reddiſh ocellated 
one; its no leſs voracious black Offspring, of an horrid Aſpect, 
on the Leaves of Nettles ; as alſo doth a very beautiful, ſmall, 
greeniſn Ichneumon-Fly, in Caſes on the Leaves of the ſame 
Plant: And to name no more (becauſe it would be endleſs) the 
beautiful Ragaworth Moth, whoſe upper Wings are brown, ele- 
cantly ſpotted with red, and under Wings edged with brown; 


theſe, I ſay, provide for their golden-ring'd Frucæ upon the 


Ragwort-Plant, 8 3 | 
8 Many, if not moſt Sorts of Birds, are infeſted with a di- 
ſtint Kind of Lice, very different from one another in Shape, 


to Seigneur RE DI of Inſects. See alſo Movrer, J. 2. c. 23. 
Theſe Lice lay their Nits among the Feathers of the reſpective 


did not duſt their Feathers. Loco infra ciiat. 
And as Birds, ſo the ſeveral Sorts of Beaſts have their pe- 
culiar Sorts of Lice ; all diſtin&t from the two Sorts infeſting 


upon one, as ſome think ; but I preſume it is rather from the 
Paſlage in PLINY, I. 11. c. 33. or rather Ax Is r. Hiſt. Animal. 


diculo] excepto Aſino, qui non Pediculo tantum, verùm etiam Re- 
divio immunis eff, And a little before, ſpeaking of thoſe in 


and inſtanceth in Aleman the Poet, and Pherecydes Syrius, that 


ſemper, if Medicines are defired, Mou rEr de Inſecbt. p. 262. 
Animadverterunt noſtrates ubi Aſeres inſulas d tergo 
relquerint, Pediculos confeſtim omnes tabeſcere : atque ubi eas 
reviſerint, iterum innumeros alios ſubitd oriri, Which Obſer- 
vation is canfirmed by Dr. STuBs. Vide LowTn, Abridg. Pol. 
III. p.558. And many Seamen have told me the ſame. 


3 Fiſhes, 


Size, &c, For Figures and Deſcriptions of them, I ſhall refer 


Birds, where they are hatched and nouriſhed ; and, as Ariſtotle 
faith, would deſtroy the Birds, particularly Pheaſants, if they 


Man: Only the Aſs, they ſay, is free, becauſe our Saviour rode 


. 3. c. 31. who faith, Quibus pilus off, non carent eodem [ Pe- 


— 


— 


Men, he ſhews what Conſtitutions are moſt ſubject to them, 
died of the Pthiriaſis, or Louſy Diſeaſe. For which foul Di- 
may be conſulted ; who in the ſame rage hath this Obſervation : 
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in the very Scales of Fiſhes*; ſome in the 


Noſe *; ſome in the Fleſh"; yea, ſome in te 
the 
| : | 1 
i Fiſhes, one would think, ſhould be free from Lice, by ka. E 
ſon they live in the Waters, and are perpetually moving in, and 
and bruſhing through them; but yet they have their Son _ 
too. | | 
Beſides which I have frequently found great Numbers of 1 
long flender Worms in the Stomachs, and other Parts of Fiſh, 
particularly Codfþ, eſpecially ſuch as are poor; which Worms / Fa 
have work'd themſelves deeply into the Coats and Fleſh, ſo 8 ö 
that they could not eaſily be gotten out: So ARISTOT LE faith 1. 
of ſome Fiſhes, Ballero & Tilloni Lumbricus i naſcitur, gui . 
debilitat, &c. Chalcis vitio infeſiatur diro, ut Pediculi ju gh 
Branchiis innati quam multi interimant. Hiſt. An. 1.8, e. i 72 
| 
k Of Inſects bred in the Noſe of Animals, thoſe in the No. i ; 
ſtrils of Sheep are remarkable. I have myſelf taken out not "O98 
fewer at a Time than twenty or thirty rough Maggots, lying "oe 
among the Laminæ of the Noſtrils. But I could never hatch T 
any of them, and ſo know not what Animal they proceed from: he 
But I have no great Doubt, they are of the /chneumon-Fy ws: 
Kind, and not improbably of that with a long Tail, call'd J.. Hes 
feta, whoſe three Briſtles ſeem very commodious for conveying N 
its Eggs into deep Places. May, 
I have alſo ſeen a rough whitiſh Maggot, above two Inches Pe 
within the 1nteftinam Rectum of Horſes, firmly adhering there Te 
to, that the hard Dung did not rub off. I never could bring 3 
them to Perfection, but ſuſpe& the Side- Fay proceeds from Inſec 
it. ä in Bo 
! In the Backs of Cows, in the Summer-Months, there are a ore: 
Maggots generated, which in Ee we call Warnils ; which are oY, 
firſt only a ſmall Knot in the Skin; and, I ſuppoſe, no other and {. 
than an Egg laid there by ſome Inſet. By Degrees theſe Knots "GH 
row bigger, and contain in them a Maggot lying in a purulent Mr. \ 
. They grow to be as * as the End of one's Finger, conce 
and may be ſqueez d out at a Hole they have always open. Notic 
They are round and rough, and of a dirty white. With my m ' 
utmoſt Endeavour and Vigilance, I could never diſcover the | are tl 
Animal they turn into; but as they are ſomewhat like, ſo ma) conce! 
be the ſame as thoſe in the Note before. Bn and tl 
In Perfia there are very long ſlender Worms bred in the Bus 
Legs, and other Parts of Men's Bodies, 6 or 7 Yards long. 5 
| 0! the 


in 
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the very Bowels », and inmoſt Receſſes of 
the 


7 In Phileſ. Tranſ. Mr. DexT, and Mr. Lewis, relate divers 
Examples of Worms taken out of the 'Tongue, Gums, Noſe 
and other Parts, by a Woman at Leiceſter, which they were Eye- 
witneſſes of. Theſe and divers others mention'd in the Tranſ- 
a8ions, may be ſeen together in Mr. LowTrore's Abridg. 
Vol. III. p. 132. 

Narrat mihi vir fide dignus Caſp. Nendland. 
ſe in Polonia , puero cuidam ruſtico duorum annorum, Jermiculum 
album e palpebra extraxifſt, mm—_—_agnitudins Erucæ. 
Similem fere huic caſum mihi [Schulzio] & D. Segero narravit 
hue Anno 1676, chirurgus nofler Ant. Statlender, qui cuidam 
jurro, ex Aure, extraxit Vermiculum talem, qualis in nucibus 
avellanis perforatis latitare folet, ſed paulo majorem, coloris al- 
IM umi; alteri minores 5 ejuſdem generis ſimiliter ex Aure: On- 
nes aliquot horas ſupervixerunt Vermiculos adhuc viventes 
oculis noſtris vidimus. Ephem. Germ. T. 2. Obſ. 24. ubi Ver- 
miculi Icon. Many other Inftances may be met with in the 
ſame Tome, Ob/. 147, 148, 154. Po, 

The Worms in Deer are mention'd often among ancient Wri- 
ters. Ariſtotle ſaith, Exunnzas piles wales ixuow, © Th 
r , Covlag, &. They [Deer] all have live Worms in their 
Heads, bred under the Tongue, in a Cavity near the Vertebra on 
which the Head is placed; their Size not leſs than of the largeſt 
Maggots ; they are bred all together, in number about twenty. 
Axis Tor. Hiſt. Animal. I. 2. c. 15. 
| To theſe Examples may be added the Generation of the h. 

neumon-Fly in the Bodies of Caterpillars, and other Nymphe of 

Inſefts. In many of which, that ; have laid up to be hatch'd 
in Boxes, inſtead of Papilios, &c. as I expected, I have found 
a great Number of ſmall Ichneumon-Flies, whoſe Parent-Animal 
had wounded thoſe Nymphe, and darted its Eggs into them, 
and fo made them the Foſter- Mother of its Young. More Par- 
ticulars of this Way of Generation may be ſeen in the Great 
Mr. WII LVR 's Obſervations in Phileſ. Tranſ. No 76. But 
concerning the farther Generation of this Inſect, J have taken 
Notice of other Particulars in other Places of theſe Notes. 

" The Animals ordinarily bred in the Stomach and Guts, 
are the three Sorts of Worms call'd Lats, Teretes, and Afearides 3 
concerning which, it would be irkſom to ſpeak in particular, 
nd therefore I ſhall refer to Movrer, I. 2. c. 31, 32, 33. Dr. 
TysoN's Anatomy of them in Mr. Lowrhokr's Abridg. Vol. 


2 121. Seigneur REep1's OE/ and others that have written 
em. | | 
And 
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as for others, to whom none of theſe Method 


dit. And firſt of all, by ſome of our own Countrymen, Dr. 
gives an Account of true Caterpillars, vomited up by a Boy d 


Feſſop (another very judicious, curious, and ingenious Gentle. 
man) ſaw Hexapods vomited up by a Girl; which Hexagh 


Frogs or Toads, or Lacertæ Aguaticæ, in the Stomach, whe 


which grew worſe and worſe, and ended in dangerous Symptan, 
At laft he thought ſomewhat was alive in his Stomach, and afin 


Ca, 


are | 
ratiC 
bull. 
with 
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the Bodies of Man and other Creatures n: And 


are 


And not only Worms, but other Creatures alſo, are ſaid to he 
found in the Stomach ; Inſtances of which are ſo innumerable 0 
that I ſhall only ſelect a few related by Perſons of the beſt Cx. 1 

r, 
think 
Anim 
Nay, 
Obſet 
Brain 
lent ] 
Sneez 
a Wo 
Inſtar 
Noſe 
mus : 
other: 
he th 
they 
think 
even 
Paris 
the N 
anden 
forme. 
Fr 
belli 
juncta 
rupta, 


Lifter (whoſe Credit and Judgment will hardly be queſtion 


nine Years old; and another odd Animal by a poor Man. M. 


lived and fed for five Weeks. See LowrTn. ib. p. 13 

As to Foreigners, it is a very ſtrange Story (but atteſted by 
Perſons of great Repute) of Catharina Geileria, that died in 
Feb. 1662, in the Hoſpital of Altenburg, in Germany, who fu 
twenty Years voided by Vomit and Stool Toads and Lizzarl, 
&c. Ephemer. Germ. T. 1. Ob/. 103. See alſo the 10gth(þ 
ſervation of a Kitten bred in the Stomach, and vomited uy; 
of Whelps alſo, and other Animals, bred in like Manner, Bu 
J fear a Stretch of Fancy might help in ſome of thoſe [aſt ln; 
ſtances, in thoſe Days when ſpontaneous Generation was hell 
when the Philoſophers ſeem to have more ſlightly examine 
fuch Appearances than now they do. But for the breeding d 


their Spawn happeneth to be drank, there is a Story in the it 
cond Tome of the Ephem. Germ. Obſ. 56. that favours it; wt. 
In the Year 1667, a Butcher's Man going to buy ſome Lambs i 
the Spring, being thirſty, drank greedily of ſome flanding We 
ter, which a While after caujed great Pains in his Stonuch 


that, womited up three live Toads, and ſo recover d his fir 


Health. a 
Bauch another Story Dr. Sorbait tells, and avoucheth it ſeet a 
with his own Eyes, of one that had a Toad came ol aft 4 
of an Abſceſs, which came upon drinking foul Water. 00 22 
103. t 
a Not only in the Guts, and in the Fleſh, but in me Figur 
ny other Parts of the Body, Worms have been diſcover . 85 
One was voided by Urine, by Mr. Mat, Milford, ſuppoſed 0 ks 10 
have come from the Kidneys. LowTH. #6. p. 135. Mor * 0 
ſuch Examples Mour Er tells of, ibid. So the Vernes gr 4 0 
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are proper, but make themſelves Neſts by Perfo- 
ations in the Earth, in Wood, or Combs they 
build, or ſuch like ways; *tis admirable to ſee 
with what Labour and Care they carry in, and 

| | ſeal 


litini are very common in the Veſſels in Sheeps Livers : And 
Dr. Lis TER tells of them, found in the Kidney of a Dog, and 
thinks that the Snakes and Toads, &c, ſaid to be found in 
Animals Bodies, may be nothing elſe. LowrTn. 7b. p. 120. 
Nay, mere than all this, in Dr. BERN. Verzascna's ſixth 
Obſervation, there are divers Inſtances of Worms bred in the 
Brain of Man. One, a Patient of his, troubled with a vio- 
lent Head-ach, and an itching about the Noſtrils, and frequent 
Sneezing 3 who, with the Uſe of a Sneezing Powder, voided 
a Worm, with a great deal of Snot from his Noſe. A like 
Inſtance he gives from Bartholine, of a Worm voided from the 
Noſe of O. V. which he gueſſeth was the famous Olaus Wor- 
nun: Another, from a Country-Woman of Deitmar/h ; and 
others in Tulpius, F. Hildanus, Schenchius, &c. Theſe Worms 
he thinks are undoubtedly bred in the Brain ; but what Way 
they can come from thence I can't tell. Wherefore I rather 
think, they are ſuch Worms as are mentioned in Note E, and 
even that Worm that was actually found in the Brain of the 
Paris Girl (when opened) I gueſs might be laid in the Lamine of 
the Noſtrils, by ſome of the Ichneumon, or other Inſect-Kind, 
and might gnaw its Way into the Brain, through the Os Cribri- 
forme. Of this he tells us from BaRTHOLINE, Tandem cum 
abida obiiſſet, flatim aperto cranio preſentes Medici totam cere- 
belli ſabſtantiam, quæ ad dexterum vergit, à reliquo corpore ſe- 
jundtam, nigraque tunica involutam deprehenderunt : hæc tunica 
rupta, latentem Vermem wvivum, & piloſum, duobus punctis len- 
didis loco oculorum prodidit, ejuſdem fere molis cum religuã Cerebri 
portione, qui duarum horarum patio ſupervixit. B. VERZ AS 
Obſ. Medic, p. 16. 0 

HiLpanvs tells us ſuch another Story; wiz. Filius Theod. 
ayſt der Roulen, Auunculi mei, diuturno vexabatur dolore capitis. 
einde febricula & ſternutatione exortd, ruptus eft Ab. 
ſeeſſus circa os cribroſum & Yermis prorepſit. By his 
Figure of it, the Maggot was an Inch long, and full of Briſtles. 
Fart HILDan. Cent. 1. Ob. 

GaLExus Wigrvs (Phyſician to the Princ. Jul. & Cleve) 
he ſaith, told him, that he had, at divers Times, found Worms 


in the Gall. Bladder in Perſons he had opened at Dufſeldorp. id. 
ib. OB. 60. a 


% 
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ſeal up Proviſions, that ſerve both for the Prodye. 
tion of their Young, as alſo for their Food ang 
Nurture when produced 9. 
The other Piece of remarkable Art and Cir 
about the Production of their Young, is their Ci. 
rioſity and Neatneſs in repoſiting their Eggs, any 
in their Nidification. „ 
As to the firſt of which, we may obſerve, thy 
great Curioſity and nice Order is generally ob. 
ſerved by them in this Matter. You ſhall always 
ſee their Eggs laid carefully and commodiouſy 
up *. When upon the Leaves of Vegetables, 
or other Materials on Land, always glued thereon 
with Care, with one certain End lowermoſt, and 
with handſom Juxta-Poſitions 3%. Or if in th 
Waters, in neat and beautiful Rows, oftentimes 
that ſpermatick, gelatine Matter, in which the 
are repoſited, and that Matter carefully tied and 
faſten'd in the Waters, to prevent its Diſſipation; 
| Or 


o See before, Book iv. Chap. 13. Noze ©. 

P Some Inſects lay up their Eggs in Cluſters, as in Holes 
Fleſh, and ſuch Places, where it is neceſſary they ſhould be 
crouded together; which, no queſtion, prevents their being to 
_ dried up in dry Places, and promotes their hatching, 

ut, | | 
4 As for ſuch as are not to be cluſtered up, great Order i 
uſed. I have ſeen upon the Poſts and Sides of Windows, littk 
round Eggs, reſembling ſmall Pearl, which produced ſmall han 
| Caterpillars, that were very neatly and orderly laid. And,u 

name no more, the White Butterfly lays its neat Eggs on tit 
Cabbage-Leaves in good Order, always gluing one certain En 
of the Egg to the Leaf. I call them neat Eggs, becauſe itt 
view them in a Microſcope, we ſhall find them very curioul 
furrowed, and handſomly made and adorned. 

r By reaſon it would be endleſs to ſpecify the various Gent 
ration of InſeQs in the Water, I ſhall therefore (becauſe it! 
little obſerved) take Pliny's Inſtance of the Gnat, a mean al 
contemned Animal, but a notable Inſtance of Nature's Work 
as he ſaith. | Es 
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or if made to float, ſo carefully ſpread and poiſed, 

g to ſwim about with all poſſibe Artifice. 
And as to their other Faculty, that of Nidifi- 
cation, whether it be exerted by boring the Earth 
| or 


The firſt Thing conſiderable in the Generation of this Inſe& 
is (for the Size of the Animal) its vaſt Spawn, being ſome of 
them above an Inch long, and half a quarter Diameter ; made 
to float in the Water, and tied to ſome Stick, Stone, or other 
fxed Thing in the Waters, by a ſmall Stem, or Stalk. In this 
gelatine, tranſparent Spawn, the Eggs are neatly laid; in ſome 
Spawns in a ſingle, in ſome in a double ſpiral Line, running 

ound from End to End, as in Fig. 9, and 10. and in ſome 
ranſverſly, as in Fig. 8. 

When the Eggs are by the Heat of the Sun, and Warmth 
of the Seaſon, hatched into ſmall Maggots, theſe Maggots de- 
ſcend to the Bottom, and by Means of ſome of the gelatine 
Natter of the Spawn (which they take along with them) they 
ſtick to Stones, and other Bodies, at the Bottom, and there 
make themſelves little Caſes or Cells, which they creep into 
ind out of at Pleaſure, until they are arrived to a more mature 
W\;mpba-State, and can ſwim about here and there, to ſeek for 
Bhat Food they have Occaſion; at which Time, they are a 
ind of red Worms, above half an Inch long, as in Fig. 11. 
Thus far this mean Inſect is a good Inſtance of the Divine 
Providence towards it. But if we farther conſider, and com- 

pare the three States it undergoes after it is hatched, we ſhall 
Wind yet greater Signals of the Creator's Management, even in 
Wheſe meaneſt of Creatures. The three States I mean, are its 
Vnpba- Jermicular State, its Aurelia, and Mature State, all as 
lifferent, as to Shape and Accoutrements, as if the In ſect was 
iree different Animals. In its Vermicular State, it is a red 
laggot, as I ſaid, and hath a Mouth and other Parts accom- 
nodated to Food: In its Aurelia State, it hath no ſuch Parts, 
Wecauſe it then ſubſiſts without Food; but in its Mature, Gnat 
tate, it hath a curious well-made Spear, to wound and ſuck 
Wie Blood of other Animals. In its Yermicular State, it hath a 
ing Worm-like Body, and ſomething analogous to Fins or 
Fechers, ſtanding erect near its Tail, and running parallel 
ich the Body; by means of which reſiſting the Waters, it is 

abled to ſwim about by Curvations, or flapping its Body ſide- 
Nys, this Way and that, as in Fig. 12. | ; 
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themſelves in their Aurelia - State. 
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or Wood, or building themſelves Cells, 0 
ſpinning and weaving themſelves Caſes and We 
it 1s all a wonderful Faculty of thoſe poor litte 
Animals, whether we conſider their Parts where. 
with they work, or their Work itſelf. Thi 
thoſe who perforate the Earth, Wood, or ſuch 
like, they have their Legs, Feet, Mouth, yez, 
and whole Body accommodated to that Service; 


their Mouth exactly formed to gnaw thoſe hang. 


ſom round Holes, their Feet as well made t 
ſcratch and bore *, and their body handfom- 
ly turned and fitted to follow. But for ſuch a 
build or ſpin themſelves Neſts, their Art juſth 
bids Defiance to the moſt ingenious Artiſt among 
Men, ſo much as tolerably to copy the Nice Geo- 
metrical Combs of ſome , the Earthen Cell 
of others, or the Webs, Nets, and Caſes ” o- 

| Ven 


But in its Aurelia- State it hath a quite different Body, with 
a Club-Head (in which the Head, Thorax, and Tg of the 
Gnat are incloſed) a ſlender Alvus, and a neat finny Tail, fand. 
ing at right Angles with the Body, quite contrary to what it 
was before; by which Means, inſtead of eaſy flapping fide- 
ways, it ſwims by rapid, briſk Jirks, the quite contrary Way; 
as is in ſome Meaſure repreſented in Fig. 13. But when it be. 
comes a Gnat, no finny Tail, no Club-Head, but all is made 
in the moſt accurate Manner for Flight and Motion in the Ar, 
as before it was for the Waters. 
e See Bookiv. Chap. 13. Notes n, o. 9 

© Thus the Mouths and other Parts of the Jchneumon-Waji 


in Book iv. Chap. 13. Note e. So the Feet of the Gryllvahs 


ibid. Note *, is | 
u See the laſt cited Places. Note 9. F 
Of the textrine Art of the Spider, and its Parts ſerving b 


that Purpoſe, ſee the laſt cited Place, Note *. 


| Beſides theſe, Caterpillars, and divers other Inſects, can emit 
Threads or Webs, for their Uſe. In this their Mapba- Sia, 
they ſecure themſelves from falling, and let themſelves dow 


from the Boughs of Trees, and other high Places, with ons 


of theſe Threads. And in the Caſes they weave, they ſecure 


| And 
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ven by others. And here that natural Glue * which 

their Bodies afford ſome of them, to coniolidate 
their Work, and combine its Materials together, 
and which in others can be darted out at Pleaſure, 
and ſpun and woven by them into ſilken Balls ” or 
Webs: I ſay, this ſo peculiar, ſo ſerviceable a 
Material, together with the curious Structure of all 


Parts 


And not only the Offspring of the Phalzna Tribe, but there 
are ſome of the Ichneumon-Fly Kind alſo, endowed with this 
tex:rine Art. Of theſe I have met with two Sorts; one that 
| pun a Milk-white, long, round, filken Web, as big as the 
Top of one's Finger, not hollow within, as many are, but 
filled throughout with Silk. Theſe are woven round Bents, 
Stalks of Ribwort, Ic. in Meadows. The other is a Lump 
of many yellow, ſilken Caſes, ſticking confuſedly together on 
Pots, under Coleworts, Fc. Theſe Webs contain in them 
ſmall, whitiſh Maggots ; which turn to a ſmall, black Ichneu- 
m-Fly, with long, capillary Antennæ; Tan-coloured Legs; 
long Wings reaching beyond their Body, with a black Spot 
near the Middle; the Aluus like an Heart; and in ſome, a 
ſmall ſetaceous Tail. Some of theſe Flies were of a ſhining, 
beautiful green Colour. I could not perceive any Difference, 
at leaſt not ſpecifical, between the Flies coming from thoſe 
two Productions. | | . 

* I have often admired how Waſps, Hornets, Ichneumon- 
, and other Inſects that gather dry Materials for building 
their Neſts, have found a proper Matter to cement and glue 
heir Combs, and line their Cells; which we find always ſuffi- 
[ently context and firm. But in all Probability, this uſeful 
Material is in their own Bodies; as *ris in the Tinea Veſtiwora, 
he Cadeau - Morm, and divers others. GotparT obſerves of 
us Eruca, Numb. xx. 6. that fed upon Salla Leaves, that it 
nade its Cell of the comminuted Leaves, glued together with 
Its own Spittle, Hæc pulveris aut arenæ inſtar comminuit, ac pi- 
utoſo quodam ſui corporis ſucco ita maceravit, ut inde accommoda- 
um ſubeundæ mutationi inſtanti locum ſibi exſtruxerit. Domuncula 
ec a communi Salicum ligno nibil differre videbatur, niſi quod 
ge Met durior, adeò ut cultro vix diſrumpi poſſet. | 
An ingenious Gentlewoman of my Acquaintance, Wife to a 
arned Phyfician, taking much Pleaſure to keep Silk-Worms, had 
ce the Curiofity to draw out one of the oval Caſes which the 
lk-Worms ſpins into all the Silken Wire it was made 
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all the Excreſcences, and other morbid Tumors of Vegetable, 
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Parts miniſtring to this textrine Power, as mean ; 
Buſineſs as it may ſeem, is ſuch as may juſtly be ac. 
counted among the noble Deſigns and Works of the 


infinite Creator and Conſervator of the World. * 
In the laſt Place, there is another prodigious Pa. Wit 
culty, Art, Cunning, or what ſhall I call it? tha Fit! 
others of thoſe little Animals have, to make even ceiv 
Nature itſelf ſerviceable to their Purpoſe; and curr 
that is, the making the Vegetation and Growth of gon 
Trees and Plants, the very Means of the Building for 
of their little Neſts and Cells“, ſuch as are the 
_ Galls and Balls found on the Leaves and Branches 
; F of June, 


up of, which, to the great Wonder as well of her Huſhand as ler 
fel, = appeared to be, by Meaſure, a great deal above 300 
Yards, and yet weighed but two Grains and an half. Boyiz, N 
Subtil. of Efluv. Ch. f.. hicl 
Since my penning this, I have met with the moſt ſagz. Wn 
cious Malpighi's Account of Ga/ls, &c. and find his Deſcri ve 
tions to be exceedingly accurate and true, having traced myſelf 
many of the Productions he hath mentioned. But I find lþ joſtru 
and Sicily (his Book de Gallis being publiſhed long after he was mal 
made Profeſſor at Mæſſina) more luxuriant in ſuch Production 
than England, at leaſt than the Parts about Upminſter (where! d be 
live) are. For many, if not moſt of thoſe about us, are taken 
Notice of by him, and ſeveral others beſides that I never met 
with; although I have for many Years as critically obſerved 


as is almoſt poſſible, and do believe that few of them hare 
eſcaped me. The 

As to the Method how thoſe Galli and Balls are produced, 8 
the moſt ſimple, and conſequently the moſt eaſy to be account achir 
ed for, is that in the Gems of Oak, which may be called Spu- 
mous Oak-Cones, Capitula Squamata, in Malpighi: Whoſe Ut 5 
ſcription not exactly anſwering our Engliſb Cones in divers Re lac 
ſpects, I ſhall therefore paſs his by, and ſhew only what I hate 


_ obſerved myſelf concerning them. me te 


. Theſe Cones are, in outward Appearance, perfectly like 
the Gems, only vaſtly bigger; and indeed they are no oth! 
than the Gems, increaſed in Bigneſs, which naturally ougſt 
to be puſhed out in Length: The Cauſe of which Obſtruction 
of the Vegetation is this: Into the very Heart of ble 
young tender Gem -or Bud (which begins to * 3 
| . | 2 | | 


* 
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of divers Vegetables, ſuch as the Oak, the Wil- 
low **, the Briar, and ſome others. 

Now this is ſo peculiar an Artifice, and ſo far 
out of the Reach of any mortal Underſtanding, 
Wit, or Power, that if we conſider the Matter, 
with ſome of its Circumſtances, we muſt needs per- 
ceive manifeſt Deſign, and that there is the Con- 
currence of ſome great and wiſe Being, that hath, 
from the Beginning, taken Care of, and provided 
for the Animal's Good: For which Reaſon, as 

= mean 


June, and to ſhoot towards the latter End of that Month, or 
Beginning of the next; into this, I fay) the Parent - Inſect 
thruſts one or more Eggs, and not perhaps without ſome veno- 
mous Ichor therewith. This Egg foon becomes a Maggot, 


Gem, which is the Rudiment of the Branch, together with its 
eaves and Fruit, as ſhall be hereafter ſhewn. The Branch 


bſtruſted, the Sap that was to nouriſh it, is diverted to the 
emaining Parts of the Bud, which are only the ſcaly Tegu- 
ents 3 which, by theſe Means, grow large and flouriſhing, 


d become a Covering to the Inſect Caſe, as before they were 
d the tender Branch and its Appendage. | 
The Cafe lying within this Cone, is at firſt but ſmall, as the 
Wlapoot included in it is, but by Degrees, as the Maggot in- 
, WP caſeth, fo it grows bigger, to about the Size of a large white 


aſe, long and round, reſembling the Shape of a ſmall Acorn. 

The Inſect itſelf is (according to the modern Inſectologers) 
the {chneumon-Fly Kind; with four membranaceous Wings, 
aching a little beyond the Body, articulated Horns, a large 
Jorax, bigger than the Belly; the Belly ſhort and conical, 


black. The Length of the Body from Head to Tail, about 
5 of an Inch; its Colour a very beautiful ſhining Green, in 
me tending to a dark Copper-Colour. Figures both of the 
nes, Caſes, and Inſects, may be ſeen among Mahighi's Cuts 
Calls, Tab. 13. and Tab. 20. Fig. 72. which Fig. 72. ex- 
its well enough ſome others of the Gall Inſects, but its Tho- 
is ſomewhat too ſhort for ours. n 
Not only the Willow, and ſome other Trees, but 
ts alſo, as Nettles, Ground Ivy, &c. have Caſes produced 
| Ces. - on 


hich eats itſelf a little Cell in the very Heart or Pith of the 


Peing thus wholly deſtroyed, or at leaſt its Vegetation being 


uch like the Heart of Animals; the Legs partly whitiſh, part- 
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mean as the Inſtance may ſeem, I might be ex. 


cuſed, if I ſhould enlarge upon its Particular, 
But two.or three Hints ſhall ſuffice. 

In the firſt Place, *tis certain that the Formation 
of thoſe Caſes and Balls quite exceeds the Cunning 
of the Animal itſelf ; but it is the Act partly of 
the Vegetable, and partly of ſome Virulency (or 
what ſhall I call it?) in the Juice, or Egg, or both, 
repoſited on the Vegetable by the Parent Ani. 
mal. And as this Virulency is various, accord- 
ing to the Difference of its Animal, ſo is the Form 

and 


on their Leaves, by the Injection of the Eggs of an 1h 
 mon-Fly. I have obſerved thoſe Caſes always to grow in, or 
adjoining to ſome Rib of the Leaf, and their Production I 
conceive to be thus; wiz. The Parent Inſect, with its ſtiff ſe- 


taceous Tail, terebrates the Rib of the Leaf, when tender, ! 


and makes Way for its Egg into the very Pith or Heart there- 
of, and probably lays in therewith ſome proper Juice of its 
Fody, to pervert the regular Vegetation of it. From this 
Wound ariſes a ſmall Excreſence, which (when the Fes i 
hatched into a Maggot) grows bigger and bigger, as the Mag- 
got increaſes, ſwelling on each Side the Leaf between the two 
Membranes, and extending itſelf into the parenchymous Part 
thereof, until it is grown as big as two Grains of Wheat. In 
this Caſe lies a ſmall, white, rough Maggot, which turns to 
an Aurelia, and afterwards to a very beautiful, green, {mall 
dchneumon-Fly, 1 8 | 
bb What I ſuſpected myſelf, I find confirmed by Mar. 
PICHI, Who in his exact and true Deſcription of the Fly bred 
in the Oaken Galls, ſaith, Non ſat fuit nature tam miro arti 
ficio Terebram ſeu Limam condidiſſe ; fed inflito vulnere, w 
excitato foramine infundendum exinde liquorem intra Tertbran 
condidit : quare fractã per tranſverſam muſearum terebri ft. 
 quentiſſim?, wivente animali, guttæ aliquot diaphani humor 
effuunt. And a little after, he confirms, by ocular Obſerve 
tion, what he imagined before; viz. Semel prope Funii fnn 
vidi Muſcam, qualem ſuperias delineavi, infidentem quercmne 
gemmæ, adhuc germinanti ; herebat etenim foliolo Habil 
apice hiantis gemmæ erumpenti; & convulſo in arcum cos pi, 
terebram evaginabat, ipſamque tenſam immittebat 3 & lum. 
fadto wentre circa terebræ radicem tumorem excitabat, quem 1. 


 terpolatis vicibus remittebat, In falio igitur, avulſa  Muſcas) 


minina 


CHA 


and T 
ſome 


minima 
in tubis 
Tc. 
Some 
Fortune 
the bea 


an Oak. 


And hei 
Outſide 
what th 
the Oak 
ditional 
it was te 
cc TI 
koned o 
of Inſed 
nty, | 
thoſe 1 
them, ſe 
thoſe lit 
ing cloſ 
iſ ; at 
brown, 
this lieth 
a little, 
Hole in 
4d Fo 
bous Ba! 
growing 
yellowiſh 
with freq 
ſpungy ; 
got there 
like the! 
ſerved ſo 
that is, t 
Infantile 
ing Sprit 
down wit 
cloſed in 


ly by oth, 


Caae.VI. Nidificaticn of IxskEc gs. 389 


and Texture of the Caſes and Balls excited thereby; 
ome being hard Shells ©, ſome tender Balls“, 


ſome 


1 

minina & diaphana reperi ejecta ova, fimillima iis, que adbuc 
in tubis ſupererant. Non licuit iterum idem admirari ſpectaculum, 

Somewhat like this, which Maþp:ghi ſaw, I had the good 
Fortune to ſee myſelf once, ſome | ago: And that was, 
the beautiful ſhining Oa#-Ball Ichneumon ſtrike its Terebra into 

an Oak-Apple divers Times, no doubt to lay its Eggs therein. 
| And hence I apprehend we ſee many Vermicules towards the 
Outfide of many of the Oak-Apples, which I gueſs were not 
what the primitive Inſects laid up in the Gem, from which 
the Oak-Apple had its Riſe, but ſome other ſupervenient, ad- 
ditional Inſects laid in, after the Apple was grown, and whilſt 
it was tender and ſoft. | 75 

ee The Aleppo- Gall, wherewith we make Ink, may be rec- 
koned of this Number, being hard, and no other than Caſes 
of Inſects which are bred in them; who when come to Matu- 


thoſe little Holes obſervable in them. Of the Inſects bred in 


thoſe little ſmooth Caſes, as big as large Pepper-Corns, grow- 
ng cloſe to the Ribs under Oaken Leaves, globous, but flat- 
tiſh; at firſt touched with a bluſhing Red, afterwards growing 
brown, hollow within, and an hard thin Shell without. In 
this lieth commonly a rough, white Maggot, which becomes 


Hole in the Side of the Gall, and ſo gets out. 

© For a Sample of the tender Balls, I ſhall chuſe the glo- 
bous Ball, as round, and ſome as big as ſmall Muſket Bullets, 
growing cloſe to the Ribs, under Oaken-Leaves, of a greeniſh 
yellowiſh Colour, with a Bluſh of Red; their Skin ſmooth, 
with frequent Riſings therein. Inwardly they are very ſoft and 
pungy ; and in the very Center is a Caſe with a white Mag- 
got therein, which becomes an Ichneumon- Fly, not much un- 
like the laſt. As to this Gall, there is one Thing I have ob- 
ſerved ſomewhat peculiar, and I may ſay providential, and 
that is, that the Fly lies all the Winter in theſe Balls in its 
Infantile State, and comes not to its Maturity till the follow- 
ng Spring. In the Autumn, and Winter, theſe Balls fall 
Gown with their Leaves to the Ground, and the Inſect in- 
cloſed in them is there fenced againſt the Winter Froſts, part- 
ly by other Leaves falling RT thick upon them, and eſpecial- 
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rity, gnaw their Way out of them; which is the Cauſe of 


them, ſee Philo). Tranſacb. Ne 245. Of this Number alſo are 


a little, long-winged, black {/chneumon-Fly, that eats a little 
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ſome Scaly , ſome Smooth , fore Hal. 
ry , ſome Long, ſome Round, ſome Conical, 


&c, 

ly by the thick, parenchymous, ſpongy Walls, affor 
Gall asked | e TOY 
Another Sample ſhall be the large Oak-Balls, called 0a. 
Apples, growing in the Place of the Buds, whoſe Generation 
Vegetation, and Figure, may be ſeen in MaLPIC. de Gall; 
þ. 24. and Tab. 10. Fig. 33, Sc. Out of theſe Galls, he faith 
various Species of Flies come, but he names only two; and 
they are the only two 1 ever ſaw come out of them : Fr. 
guenter ( ſaith he) ſubnigre ſunt muſcæ brevi munitæ terebyi 
Inter has aliquæ obſervantur auree, lewvi viridis tinfturg fafiie, 
oblong pollentes terebra. Theſe two differently coloured Flies 
I take to be no other than Male and Female of the ſame Sye. 
cies. I have not obſerved Tails (which are their Terebræ) in 


CHAT 
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all, as Malpighi ſeems to intimate: Perhaps they were hid in "It 
their Yecæ, and I could not diſcover them: But I rather pitch up 
think there were none, and that thoſe were the Males: But in in the 
others, I have obſerved long, recurvous "Tails, longer than which A 
their whole Bodies. And theſe I take to be the Females Py. 62. 
And in the Oak- Apples themſelves, I have ſeen the Aurelie lnſects! 
ſome with, ſome without Tails. And I muſt confeſs, tw the Pith 
not without Admiration, as well as Pleaſure, that I have ſeen Reaſons 
with what exact Neatneſs and Artifice the Tail hath been and gro 
wrapt about the Aurelia, whereby it is ſecured from either an The! 
noying the Inſect, or being hurt itſelf. | a ſmall, 
ee See before, Note *. 7 long, v 
ff. As in the preceding Note. reaching 

2s Of the rough or hairy Excreſcences, thoſe on the Briar ſort he 

or Dog-Raſe, are a good Inſtance. Theſe Spongiolæ Ville, a leſs tha 
Mr. Ray, Galle Rumoſæ, as Dr. MaLpicni calls them, ar Cot in t 
thus accounted for by the latter; Ex copioſis relictis ovi if on the! 
turbatur affuens [Rubi] ſuccus, ut ſirumoſa fiant complura 110 Breeches 


cula fanul confusè congeſia, que utriculorum ſeriebus, & fibraru 
implicatione contexta, ramoſas propagines germinant, ua ut minin 
quaſi ſlva appareat. Quwlibet propago ramos hinc inde vill 
edit. Hinc inde pili pariter erumpunt, ee: 
Theſe Balls are a ſafe Repoſitory to the Inſet all t 
Winter in its Vermicular State. For the Eggs laid up, at 
hatched the Summer before, do rot come to mature [nl 
until the Spring following, as Mr. Rav rightly obſerves in Ca 
Cantab. | 
As to the In/e&s themſelves, they are manifeſtly /chneun 
Flies, having four Wings, their Alvus thick and large towan 
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Sc. 0 And in the laſt Place, let us add, That 
thoſe Species of Inſects are all endowed with pe- 
culiar, and exactly made, Parts for this Service, to 
| bore and pierce the Vegetable, and to reach and 


inject their Eggs and Juice into the tender Parts 
thereof. e 


the Tail, and tapering up till it is ſmall and ſlender at its ſet- 
ting on to the Thorax. But the Alvi, or Bellies, are not alike 
in all, though coloured alike. In ſome they are as is now 
deſcribed, and longer, without Terebræ, or Tails; in ſome 
ſhorter, with Tails ; and in ſome yet ſhorter, and thick, like 
the Belly of the Ant, or the Heart of Animals, as in thoſe 
before, Note. But for a farther Deſcription of them I ſhall 
refer to Mr. Ray, Cat. Plant. circa Cantab. under Roſa huet. 

bd Tt being an Inſtance ſomewhat out of the Way, I ſhall 
pitch upon it for an Example here; wiz. The gouty Sævellings 
in the Body, and the Branches of the Blackberry-buſh ; of 
which MaLP1cni hath given us two good Cuts in Tab. 17. 
Fig. 62. The Cauſe of theſe is manifeſtly from the Eggs of 
Inſects laid in (whilſt the Shoot is young and tender) as far as 
the Pith, and in ſome Places not ſo deep: Which, for the 
Reaſons before-mentioned, makes the young Shoots tumify, 
and grow knotty and gout, = 

The Inſe& that comes from hence is of the former Tribe, 
a ſmall, ſhining black chneumon-Fly, about a tenth of an Inch 
long, with jointed, red, capillary Horns, four long Wings, 
reaching beyond the Body, a large Thorax, red Legs, and. a 
ſhort heart-like Belly. They hop like Fleas. The Males are 
leſs than the Females; are very venereous, endeavouring a 
Cot in the very Box in which they are hatched ; getting up 
on the Females, and tickling and thumping them with their 
Breeches and Horns, to excite them to Venery. 
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A ND now, theſe Things being ſeriouſly con. 
ſider'd, what leſs can be concluded, than 

that there is manifeſt Deſign and Forecaſt in thi 
Caſe, and that there muſt needs be ſome wiſe Ar. 
tiſt, ſome careful, prudent Conſervator, that from 
the very Beginning of the Exiſtence of this Spe 
cies of Animals, hath with great Dexterity and 
Forecaſt, provided for its Preſervation and Good! 
For what elſe could contrive and make ſuch a &t 
of curious Parts, exactly fitted up for that ſpeci 
Purpoſe : And withal implant in the Body ſuch 
peculiar Impregnations, as ſhould have ſuch x 
ſtrange uncouth Power on a quite different Rank 
of Creatures? And laſtly, what ſhould make the 
Inſect aware of this its ſtrange Faculty and Powe, 
and teach it ſo cunningly and dextrouſly to emploj 
it for its own Service and Good ? | 
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CHAP. I. 
Of ReyrTiLes. 


SAVING diſpatch'd the Inſect-Tribe, 


there 1s but one Genus of the Land- 
lH [ell Animals remaining to be ſurvey'd, 
and that is, that of Reptiles *. Which 
— ] | ſhall diſpatch in a little Compaſs, 
by Reaſon I have ſomewhat amply treated of o- 


thers, and many of the Things may be applied 


here. But there is ſome Things in which this Tribe 
is ſomewhat ſingular, which I ſhall therefore take 
— Notice 


* Notwithſtanding I have before, in Book iv. Chap. 1 2. Note P. 
taken Notice of the Earth-worm ; yet it being a good Exam- 
ple of the Creator's wiſe and curious Workmanſhip, in even 
this meaneſt Branch of the Creation, I ſhall ſuperadd a few 
farther Remarks from Drs. Willis and Tyſon. Saith Willis, 
Lumbricus terreſtris, licet vile & contemptibile habetur, 2 

| | 1 1 vitalia, 
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Notice of briefly in this Place. One is their Mo. 
tion, which I have in another Place * taken No. 
tice of to be not leſs curious, than it is different 
from that of other Animals, whether we conſider 


the Manner of it, as vermicular, or finuous*, « 


like 


witalia, necnon & alia viſcera, & membra divine artificio adni. 
rabiliter fabrefacta ſortitur: totius corporis compages muſcubrun 
annularium catena eft, quorum fibræ orbiculares contractæ quemqy 
annulum, prius amplum, & dilatum, anguſtiorem & longiorem 11. 
dunt. [ This Muſcle in Earth-Worms I find is ſpiral, as in x 
good Meaſure is their Motion likewiſe; J % that by this Mean 
they can (like the Worm of an Augre) the better bore their Paſſay 
into the Earth. Their Reptile Motion alſo may be explained ty a 
Wire wound on a Cylinder, which when ſlipped off, and one En 
extended, and held faſt, wwill bring the other nearer it. So the 
Earth. Worm, hawing ſhot out, or extended its Body (which i; 
with a Wreathing ) it takes hold by thoſe ſmall Feet it hath, and 
ſo contracts the hinder Part of its Body, [Thus the curious and 
learned Dr. TySsox, Philoſ. Tranſat. Ne 147.] Nam proind 
cum portio corporis ſuperior elongata, & exporrecta, ad ſpatium al. 
terius extenditur, ibidemque plano affigitur, ad ipſum quaſi ad cer. 
trum portio corporis inferior relaxata, S abbrewiata facile ber. 
trabitur. Pedunculi ſerie quadruplici, per totam longitudinem Lun- 
brici diſponuntur ; his mee totidem uncis, partem modo banc, mad) 
t/flam plano affigit, dum alteram exporrigit, aut poſt ſe ducit. Su 
pra oris hiatum, proboſcide, qua terram perforat & elewat, dona. 
tur. And then he goes on with the other Parts that fall under 
View, the Brain, the Gullet, the Heart, the Spermatick Veſel, 


the Sromachs and Inteftines, the Foramina on the Top of the 


Back, adjointng to each Ring, ſupplying the Place of Lungs, 
and other Parts. WiLL1s de Anim. Brut. p. 1. c. 3. 
d In Book iv. Chap. 8. | „ 
e There is a great deal of Geometrical Neatneſs and Ni- 
cety in the ſinuous Motion of Snakes, and other Serpents. 
For the aſſiſting in which Action, the annular Scales under 
their Body are very remarkable, lying croſs the Belly, con. 


trary to what thoſe in the Back, and the reſt of the Body do; 
alſo as the Edges of the foremoſt Scales lie over the Edges af 


their following Scales, from Head to Tail; ſo thoſe Edges 
run out a little beyond, or over their following Scales; 0 
as that when each Scale is drawn back, or ſet a little up: 
right, by its Muſcle, the outer Edge thereof (or Foot 1t may be 


called) is raiſed alſo a little from the Body, to lay hold 2 1 
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like that of the Snail*, or the Caterpillar ©, or the 


- Multipedous *, or any other Way; or the Parts 

| miniſtring 
Farth, and ſo promote and facilitate the Serpent's Motion. 
This is what may be eaſily ſeen in the Slough, or Belly of the 
Serpent Kind. But there is another admirable Piece of Me- 
chaniſm that my Antipathy to thoſe Animals hath prevented 
my prying into; and that is, that every Scale hath a diſtinct 
Muſcle, one End of which is tacked to the Middle of its 
Scale; the other, to the upper Edge of its following Scale. 
This Dr. Tyson found in the Rati/e-Snake, and I doubt not is 
in the whole Tribe. | | 

4 The wiſe Author of Nature having denied Feet and Claws 
to enable Snails to creep and climb, hath made them Amends 
in a Way more commodious for their State of Life, by the 
broad Skin along each Side of the Belly, and the undulating 
Motion obſervable there. By this latter it is they creep; by 
the former, aſſiſted with the glutinous Slime emitted from the 
Snail's Body, they adhere firmly and ſecurely to all Kinds of 
Superfices, partly by the Tenacity of their Slime, and partly 
by the Preſſure of the Atmoſphere. Concerning this Part 
(which he calls the Szai/s Feet) and their Undulation, ſee Dr. 
LisTER's Exercit. Anat. 1. \. 1, & 37. : 

e The motive Parts, and Motion of Caterpillars, are uſeful, 
not only to their Progreſſion and Conveyance from Place to 
Place ; but alſo to their more certain, eaſy, and commodious 
gathering of Food: For having Feet before and behind, they 
are not only enabled to go by a kind of Steps made by their 
fore and hind Parts; but alſo to climb up Vegetables, and to 
reach from their Boughs and Stalks for Food at a Diſtance ; 
for which Services their Feet are very nicely made, both be- 
fore and behind. Behind they have broad Palms for ſticking 
to, and theſe beſet almoſt round with ſmall ſharp Nails, to 
hold and gral what they are upon: Before, their Feet are 
ſharp and at Ar to draw Leaves, Ec. to them, and to hold 
the fore-part of the Body, whilſt the hinder-parts are brought 
up thereto, But nothing is more remarkable in theſe Reptiles, 
than that theſe Parts and Motions are only temporary, and in- 
comparably adapted only to their preſent Nyzmpha-State; where- 
as in their Aurelia-State, they have neither Feet nor Motion, 
only a little in their hinder-parts: And in their Mature-State 
By have the Parts and Mchion of a flying Inſet, made for 

ight. 1 

7 It is a wonderful pretty Mechaniſm, obſervable in the 
going of Multipedes, as the Fuli, Scolopendra, &c. that on 2 

| | Ide 


— —— > —— — 
” 1 
Pon Ot AN Cate AER 


39 6 Of Rx prIL ES. Book IX. 


miniſtring to it, particularly the Spine e, and the 
Muſcles co-operating with the Spine, in ſuch a 
have Bone, and the annular, and other Muſcles, in 
ſuch as have none, all incomparably made for thoſe 
curious, and, I may ſay, geometrical Windingy 
and Turnings, Undulations, and all the various 

Motions to be met with in the Reptile Kind. 
Another Thing that will deſerve our Notice, is, 
the Poiſon * that many of this Tribe are ſtock'g 
| with 


Side the Body, every Leg hath its Motion, one very regularly 
following the other, from one End of the Body to the other, 
in a Way not eaſy to be deſcribed in Words; ſo that their 
Legs in going make a Kind of Undulation, and give the Body 


a ſwifter Progreſſion than one would imagine it ſhould have, 


where ſo many Feet are to take ſo many ſhort Steps. 

g LVertebrarum Apophyſes brewiores ſunt, præcipue juxta caput, 
cujus propterea flexus in averſum, & latera, facilis Viperis e; je 
cus Leonbus, &c. Incumbit his Offebus ingens Muſculbrun 
minutorum præſidium, tum ſpinas tendinum exilium magno apparalu 
deducentium, tum vertebras potiſſimum in diverſa fletentium, atqut 
erigentium. Adeoque illam corporis miram agilitatem, non tantun 
(ut Ariſot.) dri cννi res x) Xoropworng of (movduAoeis quonian 
faciles ad flexum, & cartilagineas produxit vertebras, ſed quia eli. 
am multiplicia motiis localis inſtrumenta muſeulos fabrefecit provida 
rerum Parens Natura, conſecuta ſuit. BLas: Anat. Anim. p. i. 
c. 39. de Vipera è Veſtingio. Es : 

That evhich is moſt remarkable in the Vertebræ [of the Ratil. 
ſnake, beſides the other curious Articulations] 7s, that the round 
Ball in the Inwer Part of the upper Vertebra enters a Socket of the 
upper Part of the lower Vertebra, like as the Head of the Os Fe- 
moris doth the Acetabulum of the Os Iſchii; by which Coniri- 


ance, as alſo the Articulation with one another, they have that 


free Motion of winding their Bodies any Way. Dr. Tys0N's Anat. 


of the Rattle ſnake, in Phil. Tranſat. Ne 144. What is here 
obſery'd of the Vertebræ of this Snake, is common to this whole 
Genus of Reptiles. Ls 

* My ingenious and learned Friend, Dr. Mead, examin'd 
with his Microſcope, the Texture of a Viper's Poiſon, and 
found therein at firſt only a Parcel of ſmall Salts nimbly fioat- 
ing in the Liquor; but in a fhort Time the Appearance was 
changed, and theſe ſaline Particles were ſhot out into Cryſtal, 
of an incredible Tenuity and Sharpneſs, wi:h ſomething like Knots 
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with. Which I the rather mention, becauſe ſome 
make it an Objection againſt the Divine Superin- 
tendence and Providence, as being a Thing ſo far 
from uſeful (they think) that *tis rather miſchievous 
and deſtructive of Gop's Creatures. But the An- 
ſwer is eaſy; viz. That as to Man, thoſe Creatures 
are not without their great Uſes, particularly in 
the Cure of ſome of the moſt ſtubborn Diſcaſes; 
however, if they were not, there would be no In- 
juſtice for Gop to make a Set of ſuch noxious 
Creatures, as Rods and Scourges, to execute the 
Divine Chaſtiſements upon ungrateful and ſinful 


Men. | 


here and there, from ewhico they ſeemed to proceed; fo that the 
whole Texture did in a Manner repreſent a Spider's Web, though 
infinitely finer. Me ap of Poiſons, p. 9. 

As to the Nature and Operation of this Poiſon, ſee the ſame 
ingenious Author's Hypotheſis, in his following Pages. 

This Poiſon of the Viper lieth in a Bag in the Gums, at the 


upper End of the Teeth. It is ſeparated from the Blood by a 
conglomerated Gland, lying in the anterior lateral Part of the 


Os Sincititis, juſt behind the Orbit of the Eye: From which 


Gland lieth a Duct, that conveys the Poiſon to the Bags at the 


Teeth. 


The Teeth are tubulated, for the Conveyance, or Emiſſion 


of the Poiſon into the Wound the Teeth make; but their Hol- 
lowneſs doth not reach to the Apex, or Top of the Tooth (that 
being ſolid and ſharp, the better to pierce) but it ends in a long 
Slit below and Point, out of which the Poiſon: is emitted. 
Theſe Perforations of the Teeth, GaLEen ſaith, the Mounte- 
banks uſed to ſtop with ſome Kind of Paſte, before they ſuffer'd 
the Vipers to bite them before their Spectators. Cuts of theſe 
Parts, &c. may be ſeen in the laſt cited Book of Dr. Me av. 


Alſo Dr. Tysox's Anat. of the Rattle ſnake, in Phils. Tranſat. 


Ne 144. | 
i That Vipers have their great Uſes in Phyſick, is manifeſt, 
from their bearing a great Share in ſome of our beſt Anti- 
dotes, ſuch as Theriaca Andromachi, and others; alſo in the 
Cure of the Elephantiafis, and other the like ſtubborn Mala- 
dies, for which I ſhall refer to the medical Writers, But there 
is ſo ſingular a Caſe, in the curious Collection of Dr. Or. 
Worm, related from Kircher, that I ſhall entertain the Reader 
with it. Near the Village of Saſa, about eight Miles ** 
2 | tne 
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Men. And I am apt to think that the Nation; 
which know not Gop, are the moſt annoy'd with 
thoſe noxious Reptiles, and other pernicious Crea. 
tures. As to the Animals themſelves, their Poi. 
ſon is, no doubt, of ſome great and eſpecial Ute 
to themſelves, ſerving to the more eaſy Conqueſt, 
and ſure Capture of their Prey, which might other- 
wiſe be too reſty and ſtrong, and if once eſcaped, 
would hardly be again recover'd, by Reaſon of 
their ſwifter Motion, and the Help of their Legs; 


| beſides. 


the City Bracciano in ah, ſaith he, Specus ſeu caverna (vil 
La Grotta del Serpi) duorum haminum capax, flulofis quibuſdam 


| foraminibus in formam cribri perforata cernitur, ex quibus ingen 


guædam, principio veris, diverficolorum Serpentum, nulla tamen, ut 
dicitur, fingulari veneni qualitate imbutorum progenies quotannis pul. 
lulare folet, In hac fpeluncs Elephantiacos, Leproſos, Parahyticos, 
Arthriticos, Podagricos, &c. nudos exponere ſolent, qui mox hali- 
tuum ſubterraneorum calore in ſudorem reſoluti, Serpentum propulli- 
lantium, totum corpus infirmi implicantium, ſuctu linctugue ita onni 
vitioſo wirulentoque humore privare dicuntur, ut repetito hoc per ali- 
quod tempus medicamento, tandem perfectæ ſanitati refiituantur. 
This Cave Kircher viſited himſelf, found it warm, and every 
Way agreeable to the Deſcription he had of it; he ſaw their 


Holes, heard a murmuring hiſſing Noiſe in them; but altho' 


he miſſed ſeeing the Serpents (it being not the Seaſon of their 
creeping out) yet he ſaw great Numbers of their Exuviz, or 
Shughs, and an Elm growing hard by, laden with them. 

The Diſcovery of this Cave, was by the Cure of a Leer 


going from Rome to ſome Baths near this Place; who loſing 


his Way, and being benighted, happened upon this Cave; and 
finding it very warm, pulled off his Cloaths, and being weary 
and ſleepy, had the good Fortune not to feel the Serpents about 
him till they had wrought his Cure. Vide Muſeum, Wor. I. 


Os | 

The before-commended Dr. Mead thinks our Phyſicians deal 
too cautiouſly and ſparingly, in their 1 only ſmall 
Quantities of the Viper's Fleſh, Sc. in the Elephantiafis, and 


ſtubborn Leprofies : But he recommended rather the Gelly or 


Broth of Vipers; or, as the ancient Manner was, to boil Vi- 
pers, and eat them like Fiſh ; or at leaſt to drink Wine, in 


which they have been long infuſed. Yide Mga, ubi Supra, 
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beſides all which, this their Poiſon may probably 


be of very great Uſe to the Digeſtion of their 
Food. | : 

And as to the innocuous Part of the Reptile- 
Kind, they as well deſerve our Notice for their 
Harmleſneſs, as the others did for their Poiſon. 
For as thoſe are endowed with Poiſon, becauſe 
they are predaceous; ſo theſe need it not, becauſe 
their Food 1s near at hand, and may be obtain'd 
without Strife and Conteſt, the next Earth“ afford- 
ing Food to ſuch as can terebrate, and make Way 
into it by their Vermicular Faculty; and the next 
Vegetable being Food to others that can climb and 
reach *, or but crawl to it. : 


* That Earth-worms live —_ Earth, is manifeſt from the 
little curled Heaps of their Dung ejected out of their Holes. 


But in Phil. Tranſact. No 291. I have ſaid, it is in all Pro- 


bability Earth made of rotted Roots and Plants, and ſuch like 
nutritive Things, not pure Earth. And there is farther Rea- 
ſon for it, becauſe Worms will drag the Leaves of Trees into 
their Holes. = 

' Snails might be in Danger of wanting Food, if they were 


to live only upon ſuch tender Plants as are near the Ground, 
within their Reach only: To impower them therefore to ex- 
tend their Purſuits farther, they are enabled, by the Means 


mentioned in Nate, to ſtick unto, and creep up Walls and 
Vegetables at their Pleaſure. 
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Of the Inhabitants of the WATERs, 


Have now gone through that Part of the Ani. 
mal World which I propoſed to ſurvey, the 
Animals inhabiting the Land. 
As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving Time to finiſh what I have begun on that 
large Subject, I ſhall be forced to quit it for the 


preſent, although we have there as ample and glo- ; 8 
rious a Scene of the Infinite Creator's Power and an 
Art, as hath been already ſet forth on the dry « PL 
Land, For the Waters themſelves are an admi- Balen⸗ 
rable Work of Go p, and of infinite Uſe s ill 7 fe 
that Arabia. 
. a why th 
_ 2 Beſides their abſolute Neceſſity, and great Uſe to the As 
World, there are ſeveral Topics, from whence the Waters may Waters 
be demonſtrated to be Gop's Work; as, the creating ſo valt a Scum | 
Part of our Globe; the placing it commodiouſly therein, and many c 
giving it Bounds ; the Methods of keeping it ſweet and clean, It 
by its Saltneſs, by the Tides, and Agitations by the Winds; Inhabi 
the making the Waters uſeful to the Vegetation of Plants, and that PI 
for Food to Animals, by the noble Methods of ſweetning that ps 
them ; and many other Things beſides, which are infiſted on beſt M 
in that Part of my Survey. N they a1 
> Pliny having named divers Mirabilia Aquarum, to ſhew unto, 
their Power, then proceeds to their Uſes; vis. Eædem cadente; That 
omnium terra naſcentium cauſa funt, prorſus mirabili naturd, fiquis fluid ! 
velit reputare, ut fruges gignantur, arbores fruticeſque vivant, in That 1 
celum migrare aquas, animamgue etiam herbis vitalem inde defer- the m. 
re, juſia confeſſione, omnes terræ quoque vires aquarum eſſe beneficii, and n 
| Nuapropter ante omnia ipſar um potentia exempla ponemus : Cuntas Matte 
enim quis mortalium enumerare queat? And then he goes on with too lo 
an Enumeration of ſome Waters famed for being Medicinal, more 
or ſome other unuſual Quality. PII X. I. 31. c. 1, &c. 2. 72 


© PLINY | 
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that Part of the Globe already ſurvey'd; and the 
prodigious Variety ©, and Multitudes of curious 
and wonderful Things obſervable in its Inhabitants 
of all Sorts, are an inexhauſtible Scene of the Crea- 
tors Wiſdom and Power. The vaſt Bulk of ſome “, 
and prodigious Minuteneſs of others *, together 
with the incomparable Contrivance and Structure 
of the Bodies of all; the Proviſions and Supplies 
of Food afforded to ſuch an innumerable Com- 
pany of Eaters, and that in an Element un- 
likely, one would think, to afford any great Store 
of Supplies ?; the Buſineſs of Reſpiration per- 

form'd 


Pixx reckons 176 Kinds in the Waters, whoſe Names 
may be met with in his J. 32. c. 11. but he is ſhort in his Ac- 
count. | | 

4 Pliny, I. 9. c. 3. ſaith, That in the Indian Sea there are 
Balenæ quaterniim jugerum (1. e. 960 Feet) Priſtes 200 cubito- 
rum (i. e. 3oo Feet) And J. 32. c. 1. he mentions V alis 
boo Foot long, and 360 broad, that came into the River of 
Arabia, If the Reader hath a Mind, he may ſee his Reaſon 
why the largeſt Animals are bred in the Sea, J. 9. c. 2. 

* As the largeſt ſo the moſt minute Animals are bred in the 
Waters, as thoſe in Pepper-water ; and ſuch as make the green 
Scum on the Waters, or make them ſeem as if green, and 
many others. See Book iv. Chap. 11. Notes n, 9. 

It might be here ſhewn, that the Bodies of all the ſeveral 
Inhabitants of the Waters, are the beſt contrived and ſuited to 
that Place and Buſineſs in the Waters which is proper for them; 
that particularly their Bodies are cloathed and guarded, in the 
belt Manner, with Scales, or Shells, &c. ſuitable to the Place 
they are to reſide in, the Dangers they may there be expoſed, 
unto, and the Motion and Zuſineſs they are there to perform: 
That the Center of Gravity (of great Conſideration in that 
fluid Element) is always placed in the fitteſt Part of the Body: 
That the Shape of their Bodies ( eſpecially the more ſwift) is 
the moſt commodious for making Way through the Waters, 
and moſt agreeable to geometrical Rules; and many other 
Matters beſides, would deſerve a Place here, were they not 
too long for Notes, and that I ſhall anticipate what ſhall be 
oy proper for another Place, and more accurately treated of 
ers, - --- . | 

See before, Book iv. Chap. 11. 
Dd n Calen 


fore their Cornea is flat. To make Amends for which, as alſo 


the wiſe Contriver of the Eye hath made the Cry/a/line ſpheri 


Water, every Part of the Body being duly balanced, and the 


fins, which cauſed the Fiſh to reel to the right and left Hand, 
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| CHA 
form'd in a Way ſo different from, but equivalent : 
5 : L with 
to what is in Land Animals; the Adjuſtment th 
of the Organs of Viſion to that Element in Nook! 
which the Animal liveth; the Poiſe „ the Sw. Wl allt 
port, the Motion of the Body *, forward; nous 
| | ö 5 
with Scene 
Þ Galen was aware of the Reſpiration of Fiſhes by their nels, 
Branchiæ. For having ſaid, that Fiſhes have no Occaſion of 2 ſo lai 
Voice, neither reſpire through the Mouth as Land Animals do, Time 
he ſaith, Sed earum, quas Branchias nuncupamus, conſtructio, i. hath 
As vice Pulmonis efl. Cam enim crebris ac tenuibus foraminiju 
fint Branchiæ he interceptæ, aeri quidem & wapori perviis, ſubti our 
lioribus tamen quam pro mole aqua; hanc quidem extra repellunt, conce 
illa autem prompte intromittunt. GALEN de Uſ. Part. 1.6. c. q. thoſe 
So alſo Pliny held, That Fiſhes reſpired by their Gills; but he this 8 
ſaith A iſtotle was of a different Opinion. PIx. J. 9. c.). mos 
And ſo Ar1sToTLE ſeems to be in his Hiflory of Animal, |. 8. 
c. 2. and in other Places. And J may add our famous Dr, all the 
NEEDHAM. See his De Form. Fætu, Chap. 6. and Anſeurr h of all. 
SEVERINUS, of Ma! 
i A protuberant Eye would have been inconvenient for WM It u 
Fiſhes, by hindering their Motion in ſo denſe a Medium a how F 
Water 1s ; or elſe their bruſhing through ſo thick a Medium relating 
would have been apt to wear, and prejudice their Eyes; there- Mat. A 


for the Refraction of Water, different from that of the Air, 


cal in Fiſhes, which in Animals, living in the Air, is Entia- 
lar, and more flat. | | 

k As I have ſhewed before, that the Bodies of Birds are 
nicely poiſed to ſwim in the Air, ſo are thoſe of Fiſhes for the 


Center of Gravity (as I ſaid in Note f) accurately fixed. And 
to prevent Vacillation, ſome of the Fins ſerve, particularly 
thoſe of the Belly; as Borelli proved, by cutting off the Belly- 


and render'd it unable to ſtand ſteadily in an upright Poſture. 
To enable the Fiſh to abide at the Top, or Bottom, or any 
other Part of the Waters, the Air-Bladder is given to molt 
Fiſhes, which, as it is more full or empty, 5 the Body 
more or leſs buoyant. | | | 
m The Tail is the grand Inſtrument of the Motion of the 
Body; not the Fins, as ſome imagine. For which Reaſon, 


Fiſhes are more muſculous and ſtrong in that Part, than . 
| a 


with great Swiftneſs, and upwards and downwards 


Feet and Hands, and ten-thouſand Things beſides : 
All theſe Things, I ſay, do lay before us ſo va- 
rious, ſo glorious, and withal ſo inexhauſtible a 
Scene of the Divine Power, Wiſdom, and Good- 
neſs, that it would be in vain to engage myſelf in 
ſo large a Province, without allotting as much 
Time and Pains to it, as the preceding Survey 
hath coſt me. Paſling by therefore that Part of 
our Globe, I ſhall only ſay ſomewhat very briefly 
concerning the inſenſitive Creatures, particularly 
thoſe of the Vegetable Kingdom, and ſo conclude 
this Survey. | 


all the reſt of their Body, according as it is in the motive Parts 

of all Animals, in the pectoral Muſcles of Birds, the Thighs 
of Man, &c. 

| Tf the Reader hath a Mind to ſee the admirable Method, 


relating to their Swimming; I ſhall refer him to Bore LL1 de 
Met, Animal, Part. I. Chap. 23. particularly to Prop. 213. 
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with great Readineſs and Agility, and all without 


how Fiſhes row themſelves by their Tail, and other Curioſities | 
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þ chuſe to ſhew what might be aid, 
than engage too far in Particulars. I might inſiſt } 
upon the great Variety there is, both of Trees and 
Plants, provided for all Ages, and for every Uſe 
and Occaſion of the World“; ſome for Building, 


n Mendore, 
for Tools and Utenſils of every Kind; ſome hard, , (4: 
ſome ſoft; ſome tough and ſtrong, ſome brittle; e. © 
ſome long and tall, ſome ſhort and low; ſome thick 8 
and large, ſome ſmall and ſlender; ſome for Phy- 5 Thi 
ſick; ſome for Food, ſome for Pleaſure ; yea, the N 
© molt WWMlants th 
. noſt Sal 
The fifth Book of TyropnyrasTUs's Hiſtory of Plants may 
be here conſulted ; where he gives ample Inſtances of the vn. 2 
rious Conſtitutions and Uſes of Trees, in various Works, Ge. Au 
See alſo before, Book iv. Chap. 13. Note 3. 35 Sup 
o Invijis . quogue herbis inſeruit [Natura] remedia : quiſpe cm 
medicinas dederit etiam aculratis —— in quibus ip/is providention With 
Nature ſatis admirari amplectigue non eft. Inde excogilavit Pr. 


aliguas aſpectu hifpidas, tactu truces, ut tantum non vocem ipfius fir 
gentis illas, rationemque reddeniis exaudire videamur, ne ſe depaſcat 
awvida Quadrupes, ne procaces manus rafiant, ne neglecta weſiigia 
| | | obterar!, 


ment 
agine, 
arts of 
hich cc 
Ito the 
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moſt abje& © Shrubs, and the very Bruſhes and 


Brambles themſelves, the Huſbandman can teſtify 
the Uſe of. 
I might alſo ſurvey here the curious Anatomy 
and Structure of their Bodies“, and ſhew the 
| 1 admirable 


obterant, ne infidens Ales infringat bit muniendo Aculeis, telifque 
armando, remediis ut tuta ac ſalva fint. Ita hoc quogue quod its odi- 
mus, hominum cauſa excogitatum. PLIx. Nat. Hiſt. 1. 22. c.6. 

Are fame of the Species of Nature noxious? They are alſo uſeful. 
=— Doth a Netthe fling ? It is to ſecure ſo good a Medicine from 
the Rapes of Children and Catth, Doth the Bramble cumber a 
Garden ? It makes the better Hedge; where if it chanceth to prick 
the Oxwner, it will tear the Thief, Grew's Coſmolog. lio. 3. 
cap. 2. F. 47. | 

b Tha 4 moſt abject Vegetables, &c. have their Uſe, and 

are beneficial to the World, may in ſome Meaſure appear from 
the Uſe the Northern People put rotten Wood, c. unto. Sa- 
tis ingenioſum modum habent populi ſeptentrionales in nemoribus noc- 
turno tempore pertranſetuntes, imo & diurno, quando in remotioribus 
Aquilenis partibus ante, & poſt Solflitium hyemale continuæ notes 
labentur. Duique his remedits indigent, Cortices quercinos inqui- 
runt putres, eoſgue collocant certo interſtitio itineris inflituti, ut eorum 
lendore, quo woluerint, perficiant iter. Nec ſalum hoc prafiat Cor- 
tex, ſed & Truncus putrefaetus, ac fungus ipſe Agaricus appellatus, 
Ce. Or. Mac, Hiſt. I. 2. c. 16. 
o this we may add Thi/iles in making Glaſs, whoſe Aſhes, 

Dr. Merret ſaith, are the beſt 3 viz. the Afhes of the Common- 
way Thiſtle, though all Titles ſerve to this Purpoſe. Next to 
Uiftles are Hop-Strings, cut after the Flowers are gathered. 
lants that are 'Thorny and Prickly, ſeem to afford the beſt and 
noſt Salt. MerRrET's Ob/ervations on Anton. Ner. p. 265. 


Quid majora ſequar ? Salices, humileſque Geniſtæ, 

Aut illz pecori frondem, aut paſtoribus umbram 

Suffictunt, Sepemgque ſatis, & pabula melli. 
OHSS, YIike, Georg- i. 2. Ver. 434- 


Dr. Beal (who was very curious, and tried many Ex- 
ments upon Vegetables) gives ſome good Reaſons to 
agine, that there is a direct Communication between the 
arts of the Tree and the Fruit; ſo that the ſame Fibres 
hich conſtitute the Root, Trunk, and Boughs, are extended 
to the very Fruit. And in old Horn-beans, I have obſer- 

Bey ved 
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admirable Proviſion made for the Conveyance or 


the lymphatick and eſſential Juices, for commusi. 
cating the Air, as neceſſary to Vegetable, as An. 
mal Life *: I might alſo ſpeak of, even the ver 


Covering they are provided with, becauſe it i; 2 


curious Work in Reality, although leſs fo in 4 


pearance : And much more therefore might I für. 


” 


ved ſomething very like this; in many of which, there 27: 
divers great and ſmall Ribs (almoſt like Ivy, only united 99 
| the Body) running from the Root up along the Our-fide of 
the Body, and terminating in one ſingle, or a few Boughs + 


Which Bough or Boughs tpread again into Branches, Leaves, 


and Fruit. See what Dr. BZ AL hath in LowTa. Abriag. Val 
ENS: 


But as to the particular Canals, and other Parts relating 5 


the Anatomy of Vegetables, it is too long a Subject for this 
Place, and therefore I ſhall refer to Seign. Mareicai's aud 
Dr. GaEw's Labours in this Kind. | 

© Tanta eff Reſpirationis neceſſitas, & uſus, ut Natura in fi- 


gulis dicentium ordinibus varia, fed analoga, faraverit inttru- 


menta, que Pulromes vocamus [and ſo he goes on with obtery- 
ing the Apparatus made in the various Genera of Animals, aud 
then ſaith} I Plant ii vero, que infimum animalium attingunt ur- 
dinem, tantum Trachearum copiam & productionem extare par it 
ut hi; minimæ Fegetantium partes præter curticem irrigentur, — 
| Plante igitur (ut conjectari fas et) cum font viventia, viſcribu 
xa terre, ad Vac, fea potius 425 aqua Sacre, commixti; & jtr- 
colaits a terra, Reſpirationis ſuz materiam recipiunt, ip arung | 
Trachee av taliis terre, extremas radices ſubingreſſa, reblentur, 
Morel. Op. Anat. Plant. p. 15. | 


Theſe Trachee, or Ar- e/Jels, are viftble, and appear ve 
pretty in the Leaf of Scabiaus, or the Vine, by pulling atuncen 


ſome of its principal Ribs, er great Fibres; between which, 
may be ſeen the Spiral £4z-Fejzeb (like Threads of Cobwes 
a little uncoited : A Figure whereof Dr. Gazw hath given 1 
in his Anat. Plant, Fig. 51,52. | 


As to the curious Coiling, and other Things relating to :34 
Structure of thoſe Areal, I refer to Maipric. p 14 94 


Dr. Ga zw, ib. l 3. c. 3. 1. 16, fc. and £ 4. c.4. 5-19 
Mr. Rar, from them ſuccinctly. Hf. Plant. I. 14. 


1 
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vey the neat Variety and Texture of their Leaves“, 
the admirable Finery, Gaiety, and Fragrancy of 
their Flowers . I might alſo enquire in:o the won- 

derful 


Concerning the Leaves, I ſhall note only two or three 
Things: 1. As to the Fibres of the Leaf, they ſand not in the 
galt, in an even Line, but always in an Angular or Circular 
Potture, and their yaſcular Fibres or Threads are 3, 5, or 7. 
The Reaſon of their Pofition thus, is for the more erect Growth 
and greater Strength of the Leaf, as alſo for the Security of its 
zap. Of all which fee Dr. Gzew, I. 1. c. 4. F. 8, &c. and 
]. 4. par. 1. c. 3. alſo Tab. 4. Fig. 2, to 11. Another Obſerva- 
ble in the Fibres of the Leaf, is their orderly Poſition, ſo as to 
take in an eighth Part of a Circle, as in Mallvus; in ſome a 
tenth, but in moſt a twelfth, as in Hej-Oat; or a fixth, as in 
Sringa. Id. ib. Tab. 46, 47. ö 5 x 

2. The Art in Falling up the Leaves, before their Eruption 
out of their Gems, &c. is incomparable, both for its Elegancy 
and Security, wiz. Or taking p (fo as their Forms wwill bear) 
the laßt Room ; and in being jo conveniently couched as to be capable 
if receiving Protection from other Paris, or of giving it to one 
anther, e. g. Fir, there is the Bow-lap, where the Leaves are 
4 laid fomewwhat corvexly one over another, but not plaited 
but where the Leaves are not jo thick ſet, as to fland in the Bow- 


lay, there awe have the Plicature, or the Flat-lap ; as in Roje-trees, 


Ec. And fo that curious Obſerver goes on, ſhewing the vari- 
ous Foldings, to which he gives the Names of the Dup/icature, 
Vatohicature, the Foere-roaul, Back-rowl, and Tre-rowl, or 
Treble f. Grew, ib. J. 1. c. 4. F. 14, Ec. To theſe he 
adds ſome others, J. 4. p. I. c. 1. f. 9. Conſult alſo MAL Pic. 
4 Gemmns, p. 22, c. | | 

To theſe curious Foldings we may add another noble Guard 
by the Interpofition of Fiu, Sc. of which Dr. Grew ſaith, 


there are about fix Ways; wiz. Leaves, Sur: falt, Inter-foik, 
Stalts, Hoods, and Mantling:, Grew, ib. and Tab. 41, 42. 


Maric. ibid. : 
In the Flower may be conſidered the Empalrmmernz, as 
Dr. Grew ; the Calix, or Perianthium, as Mr. Ray, and others 


Qi! it, defigned to be a Security, and Bands to the other Parts 
ot the Flower. Floris welt baſis & falcimentum iff, Rav Hiſt. 


{.1. c. 10. Flowers, whoſe Perala are ſtrong (as Tulips) have 
0 Calx. Carnations, whoſe Petala are long and ſlender, have 
an Empalement of one Piece: And others, ſuch as the Knap- 
dees, have it conſiſting of ſeveral Pieces, and in divers 

D d 4 Rounds, 


Perpetuity and Safety of the Species depends up- 


4.08 Flowers and Seed of Vegetables, Boo xX. 
derful Generation and Make of the Seed d, and 


the great Uſefulneſs of their Fruit: I might ſhew 
that the Rudiments and Lineaments of the Parent. 
Vegetable, though never ſo large and ſpacious, is 
locked up in the little Compaſs of their Fruit 
or Seed, though ſome of theſe Seeds are ſcarce vi- 
ſible to the naked Eye. And foraſmuch as the 


On 


Rounds, and all with a counterchangeable Reſpect to each 
other, for the greater Strength and Security of themſelves, and | 


the Petala, &c. they include, 

The next is the Foliation, as Dr. Grew, the Petala or Folia, 
as Mr. Ray, and others. In theſe, not only the admirable 
Beauty, and luxuriant Colours are obſervable, but alſo their cu- 
rious Foldings im the Calix, before their Expanſion. Of which 


Dr. GRE hath theſe Varieties z wiz, The Chſe-Couch, as in 


Roſes ; the Concave-Couch, as in Blattaria flore albo; the Single 
Plait, as in Peaſe vs ec the Double Plait, as in Blue-botth, 
&c. the Couch and Plait together, as in Marigoldi, &c. the 


 Rowl, as in Ladies-Bower ; the Spire, as in Mallows ; and laft- 
ly, the Plait and Spire together, as in Convolvulus Doronici fi- 


lio. Lib. 1. cap. 5. F. 6. and Tab. 54. ET, 

As to the Stamina with their Apices, and the Stylus (called 
the Altire, by Dr. Grew) they are admirable, whether we con- 
ſider their Colours, or Make, eſpecially their Uſe, if it be as 
Dr. Grew, Mr. Ray, and others imagine; namely, as a Mal: 
Sperm, to impregnate and fructify the Seed. Which Opinion 
is corroborated by the ingenious Obſervations of Mr, SawvEL 
MoxLanp, in Phils. Tranſat. No 287. 3 

Religua uſiis alimentigue gratiã genuit [Natura] ideoque ſecula 
annoſque tribuit iis. Flores verò odoreſque in diem gignit: magna 
(ut palam eff) admonitione haminum, qua ſpectatiſſimè florean!, 
celerrime marceſcere. PL1N, Nat. Hiſt. 1. 21. c. 1. 


h As to the curious and gradual Proceſs of Nature in the 


Formation of the Seed or Fruit of Vegetables, Cuts being ne- 
ceſſary, I ſhall refer to Dr. Gxew, p. 45. and 209. and Mar- 
PIG. Þ. 57 | | 


i Vetus of Empedoclis dogma, Plantarum ſemina Ova tt, 
ab iiſdem decidua Ineſt in es [Ovo vel Semine] welut 


An etcatrice, non fola wiventis carina, fed cum minimo trunc 


#//ur, gentes partes, Gemma ſcilicet, & infignis radicis Canas, oc. 
55 | Maris, 


Bo 
On 


Me: 


cull 


for 
cula 


Ma! 
14. 
a 
Seigt 
ther 
is m 
whic 
arms 


 ſatar 


in ea 
orum 
culor 
Seig 
ined: 
prac 
to tl 
fight 
grita 
triti, 
niam 


Book X. Flowers and Seed of Vegetables. 409 


on the Safety of the Seed and Fruit in a great 
Meaſure, I might therefore take Notice of the pe- 
culiar Care the Great Gop of Nature hath taken 
for the Conſervation and Safety hereof : As parti- 
cularly in ſuch as dare to ſhew their Heads all the 


Year, 


Mares. ib. p. 81. Vid. plura in tract. de Seminum veget. p. 
14. & paſſim. | : 

In Mahighi's Life, a Debate may be ſeen between him and 
Seign. Triumphetti, the Provoſt of the Garden at Rome, whe- 
ther the whole Plant be actually in the Seed. The Affirmative 
is maintained by Malpighi, with cogent Arguments; among 
which, this is one: Non prevccupata mente, oculis microſcopio 
armatis, luſtret quæſo Phaſeolorum ſeminalem plantulam nondum 
ſatam, in qua folia flabilia, hecque ampla evidenter obſervabit ; 
in eadem pariter gemmam, nodos, ſeu implantationes varias foli- 
orum caulis deprehendet. Caulem inſignem fibris ligneis, & utri- 
cubrum ſeriebus conſtantem conſpicuè attinget, And whereas 
Seign. Triumphetti had objected, that Vegetatione, metamorphoſs, 
inedia plantas in alias degenerare, ut exemplo plurium [canſtat] 
precipue tritici in lolium, & blii in triticum verfi, In anſwer 
to this (which is one of the ſtrongeſt Arguments againſt Mal- 
pighi's Aﬀertion) Malpighi replies, Nondum certum eft de inte- 
gritate, & ſucceſſu experimenti, nam facienti mibi, & amicis, 
tritici metamorphoſis non ceſſit. Admiſſa tamen metamorphoſi, quo. 
niam hæc negledta cultura, aut witio foli, aut aeris contingit 
ideo ex morboſo & monſiruoſo affettu non licet inferre 
permanentem flatum a Natura intentum, Obſerve plantas Hylve- 
fires cultur@ varias reddi, &c. I have more largely taken No- 
tice of Maſpight's Anſwer, becauſe he therein ſhews his Opi- 
_ 15 the Tranſmutation of Vegetables. Vide MaLPIG. 

it. p. 67. 

80 8 after his nice Obſervations of an Orange 
Kernel, which he made to germinate in his Pocket, &c. con- 
cludes, Thus wwe fee, bow ſmall a Particle, no bigger than a 
coarſe Sand (as the Plant is repreſented) is increaſed, &c. A 
plain Demonſtration, that the Plant, and all belonging to it, was 
attually in the Seed, in the young Plant, its Body, Root, &c. 
Philoſ. Tranſact. No 287. See alſo Rai, Cat. Cant. in Acer. 
maj. from Dr. Highmore. But in all the Seeds which I have 
viewed, except the Maple, the Plant appears the plaineſt to 
the naked Eye, and alſo very elegant in the Nux Takes 

| | alura 


TOE Wor COT — 
* — 5 * 2 


410 Flowers and Seed of Vegetables. Book X. 


Year, how ſezurely their Flower, Seed, or Fruit, 
is locked up all the Winter, together with their 
Leaves and Branches, in their Gems“, and well 


fenced 


Natura non obſerwat magnitudinis proportionem inter ſemina & 


plantas ab iiſdem ortas, ita ut majus ſemen majorem ſemper produ. 


cat plantam, minis minorem. Sunt enim in genere herbarum non 
pauca, quarum ſemina arborum nonnullarum ſeminibus non dico equa- 
lia ſunt, ſed multa majora. Sic v. g. Semina Fabz, Ec. ſemina 
Ulmi, &c. multis wicibus magnitudine ſuperant. RA11 ubi ſupra, 
„ | | 

Filicem reliquaſque Capillares herbas Semine carere Veteres jleri. 
gue prodidere ; quos etiam ſecuti ſunt e Recentioribus non: 
nulli, Dodonæus, Ec. 
Filices & congeneres ſpermatophoras efſe contendunt; Partim quia 
Hiſtoria Creationis, Genel. ii. 12, &C. hanc ſententiam 
veriſſimam eſſe autopfia convincit. Fredericus Cæſuus, 
he ſaith, was the firſt that diſcovered theſe Seeds, with the 
Help of a Microſcope. And ſince him, Mr. V. C. hath more 
critically obſerved them. Among other 'Things obſerved by 
that ingenious Gentleman, are chene Pixidulæ ſeu capſule ſemina 
continentes in pleriſque hoc genus plantis perquam exili granulb are- 


 n@ vulgaris cineree plus duplo minores ſunt; imo in nonnullis ſje- 


ciebus viæ tertiam quartamwve arenulæ partem magnitudine &quaiit, 
weſicularum quarundam annulis aut faſciolis vermiformibus obvolu- 
tarum ſpeciem exhibentes. Nonnullæ ex his vgſiculis 100 circter 
femina continere deprehendebantur — adeò eximid parvitatt 
ut nudo oculo prorfus efſent invifibilia, nec niſi microſcopii interventu 
detegi paſſent. O/munda Regalis, quæ aliis omnibus Filicis 
Heciebus mole — antecellit vaſcula ſeminalis ob. 
tinet æguæ cum reliquis congeneribus magnitudinis uorun 
immenſa & viſum fugiens parvitas cum magnitudine plantæ collala 
adeò nullam gerere proportionem invenietur, ut tantan 


plantam e tantilh ſemine product attentum obſerwatorem me vi- in 


ædmirationem rapiat. Ray, ibid. I. 3. p. 132. This . C. 


was Mr. William Cel, as he owneth in a Letter I have now in 
my Hands of his to Mr, Ray, of Od. 18, 1684. 

* Jooctantinm genus, ut debitam magnitudinem fortiatur, 
& fue mortalitatis jacturam ſucceſſi vd prolis eductione reparit, 
flatis temporibus novas promis partes, ut tandem emergent! 
Uteri recentes edant Soboles. Emanantes igitur 4 caule, caudice, 
ramis, & radicibus novelle hujuſmodi partes, non illico laxa'« 


extendantar, fed compendis quidam caagmentate intra folii ye 
| am 


Alii e contra, Bauhinus, c. 
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fenced and covered there with neat and cloſe Tu- 
nicks. And for ſuch as dare not ſo to expoſe them- 
ſelves, with what Safety are they preſerved under 
the Coverture of the Earth, in their Root!, Seed *, 


or Fruit, till invited out by the kindly Warmth - 


of 


lam cubantes, non parum ſubſlunt, Gemmæ appellantur, &c, And 
then that great Man goes on to ſhew the admirable various Me- 
thods of Nature, in repoſiting, in that little Compaſs, ſo large 
a Part of a Tree or Plant, the curious Structure of the Gems, 


the admirable Guard afforded them, and the Leaves, Flow- 


ers, and Seed contained in them, &c. Of which having 
taken Notice before, I paſs over it now, and only refer to our 
Author MaLeicni, and Dr. Grew, in the Places cited in 
Note f and 8, N 155 
1 Of Bulbous, and a great many more, probably of the far 
greater Number of Perennial Roots of Herbs, as Arum, Rape- 
Crowfoot, &c. it is very obſervable, that their Root is annually 
renewed, or repaired, out of the Trunk or Stalk itſelf; that 
is to ſay, the Baſis of the Stall continually, and by inſenſible 
Degrees, deſcending below the Surface of the Earth, and 
hiding itſelf therein, is thus both in Nature, Place, and Of- 
fice, changed into a true Root. So in Brownwort, the 
Baſis of the Stalk finking down by Degrees, till it lies under 
Ground, becomes the upper Part of the Root ; and continuing 
ſtill to fink, the next Year becomes the lower Part; and the 
next after that rots away; a new Addition being ſtill yearly 
made out of the Stalk, as the elder Parts pas 4 rot away. 
GrEw, ibid. I. 2. p. 59. ubi plura vid. h 


m How ſafe and agreeable a Conſervatory the Earth is to 


Vegetables, more than any other, is manifeſt, from their rot- 
ting, drying, or being render'd infecund in the Waters, or the 
Air; but in the Earth their Vigour is long preſerved. Thus 


of Seeds particularly, Mr. Ray thinks ſome may probably re- 


tain their Fecundity for ten Years, and others loſe it in five; 
but, ſaith he, In terre gremio latitantia, guamvis tot caloris, fri- 
goris, humoris & ficcitatis varietatibus ibidem obnoxia, diutius ta- 


men (ut puto) fertilitatem ſuam tuentur quam ab haminibus diligen- 


tiſſime cuſlodita ; nam 6&5 ego &alii ante me multi obſervarunt Si- 
napeos vim magnam enatam in aggeribus foſſarum recens factis inque 
areis gramineis effoſſis, ubi poſt hominum memoriam nulla unquam 
Sinapeos ſeges ſuccreverat. Quam tamen non ſponte ortam ſuſpicor, 
ſed e ſeminibus in terrã per tot annos reſiduis etiam prolificis. Rav, 
Hiſt. Pl. I. 1. c. 13. e | 


n Plante. 
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of the Spring! And when the whole Vegetable 
Race is thus called out, it is very pretty to obſerve 
the Methods of Nature in guarding thoſe inſenſi- 
tive Creatures againſt Harms and Inconveniencies, 
by making ſome (for Inſtance) to lie down pro- 
ſtrate, and others, to cloſe themſelves up“ upon 
the Touch of Animals, and the moſt to ſhut u 
their Flowers, their Down *, or other their like 
Guard, upon the Cloſe and Cool of the Evening, 
by means of Rain, or other Matters that may be 
prejudicial to the tender Seed. 

And now to theſe Conſiderations relating to the 


Seed, I might add the various Ways of Nature in 


diſſipating and ſowing it, ſome being, for this End, 


winged with light Down, or Wings, to be con- 


veyed about by the Winds; others being laid in 
Es elaſtick, 


„ Plante mnnulle A [chynomene Veteribus dictæ, Necentis. 
ribus Vive, & Senſitiuæ, & Mimoſer, haud obſcura ſenſus in- 


dicia produnt; fquidem folia earum manu aut baculo tacta, & 


paululum compreſſa, pleno etiam meridie, ſplendente Sole, illico 


fe contrahunt ; in nonnullis etiam ppeciebus cauliculi teneriores con- 


cidunt & welut marceſcunt; quod idem ab atre frigidiore ad- 


miſſo patiuntur, Ray, Hiſt. Pl. T. 1. I. 18. App. J. 2. c. 2. 
p. 978 


| 5 1 have obſerved that many, if not moſt Vegetables, do 


expand their Flowers, Down, &c. in warm, Sun ſhiny Weg- 
ther, and again cloſe them towards Evening, or in Rain, Sc. 
eſpecially at the Beginning of Flowering, when the Seed i; 
young and tender; as is manifeſt in the Down of Dandelion, 


and other Downs ; and eminently in the Flowers of Pinpernel; 


the opening and ſhutting of which, are the Countryman's 
Weather-wiſer ; whereby, Gerard ſaith, he foretelleth what 
Weather ſhall follow the next Day; “ For, faith he, if the 
Flowers be cloſe ſhut up, it betokeneth Rain and foul Wes- 
ther; contrariwiſe, if they be ſpread abroad, fair Weather.“ 
GER. Herb. B. 2. c. 183. | a | 
E. & alia [arbor in Tylis ] familis, foligſior tamen, rojeique 
floris ; quem noctu comprimens, aperire incipit Solis exortu, meridie 
expandit, Iucolæ dormire eam dicunt, Pix. Nat. Hitt. I. 12. 
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claſtick, ſpringy Caſes, that when they burſt and 
crack, dart their Seed at convenient Diſtances, per- 


forming thereby the Part of a good Huſbandman ?; 
others, by their agreeable Taſte and Smell, and 


ſalutary 

p « So ſoon as the Seed is ripe, Nature taketh ſeveral Me- 
« thods for its being duly ſown 3 not only in the Opening of 
« the Uterus, but alſo in the Make of the Seed itſelf, For, 
« firſt, the Seeds of many Plants, which affect a peculiar Soil 
« or Seat, as of Arum, Poppy, &c. are heavy and ſmall enough, 
„without farther Care, to fall directly down into the Ground. 
hut if they are ſo large and light, as to be expoſed to 
« the Wind, they are often furniſhed with one or more Hooks, 
« to ſtay them from ſtray ing too far from their proper Place, — 


« Bank ; the latter, an Hedge for its Support. On the contra- 
« ry, many Seeds are furniſhed with Wings or Feathers ; part- 


off the Plant, as of 4, &c. 
« them to make their Flight more or leſs abroad, that ſo they 
« may not, by falling together, come up too thick ; and that 
« if one ſhould miſs a good Soil or Bed, another may hit. So 
the Kernels of Pine have Wings yet ſhort- 


they fly not into the Air, but only flutter upon the Ground. 


« But thoſe of Typha, Dandelion, and moſt of the pappous Kind 


have long numerous Feathers, by which they are wafted 
« every Way. —— Again, there are Seeds which are ſcatter'd, 
not by flying abroad, but by being either ſpirted cr flung 
« away. The firſt of thoſe are Wood: ſorrel, which having a 
running Root, Nature ſees fit to ſow the Seeds at ſome Diſ- 
„ tance. The doing of which is affected by a white ſturdy 
“Cover, of a tendinous or ſpringy Nature. 

* ſo ſoon as it begins to dry, burſt 


s open on one Side, in an In- 


„ ſtant, and is violently turn'd infide outward — and ſo ſmart- 


« ly throws off the Seed. The Seed of Harts-tongue is flung or 
* ſhot away by the curious Contrivance of the Seed-caſe, 


© ſpheric Figure, and girded about with a ſturdy Spring 
The Surface of the Spring reſembles a fine Skrew. —— 80 
* ſoon as —— this Spring is become ſtark enough, it ſuddenly 
© breaks the Caſe into two Halves, like two little Cups, and ſa 


:* theſe admirable Artifices are handſomly repreſented. 2 
| | 1 


go the Seeds of Auvens have one ſingle Hook; thoſe of Agri- 
« mony and Gooſegraſs, many; both the former loving a warm 


« ly with the Help of the Wind to carry them, when ripe, 
" Go and partly to enable 


whereby 


This Cover, 


das in Codded Arſmart, only there the Spring moves and curls 
* inward, but here outward ; viz. Every Seed-caſe-——is of a 


lings the Seed.” Grew, ib. p. 199. and in Tas, 72. all 
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ſalutary Nature, inviting themſelves to be ſwal. 
lowed, and carried about by the Birds, and there. 
by alſo fertilized, by paſſing through their Bo- 


dies ; 


Quin fi quantitas modica ſeminum (Filicis Phyllitidis quoque 
à folits in ſubjectam charte mundæ ſebedam decutiatur, 
detergaturve, & deinde in acer vum converratur, vgſicularum |; 
minalium plurimis una diffilientibus, & ſibi invicem alliſis, acer. 
vulus varie moweri per partes widebitur, non ſecus ac fi Syrenibu 
aut iſliuſmodi befliolis repletus efſet guin ſi locus tran- 
quillus fit, aure proxime admota, crepitantium inter rumpendun 
waſculbrum ſonitus percipietur ; & fi microſcopio chartan 
oculis oberres, ſemina per eam undique ſparſa, & ad notabilem ab 


_ acervo diflantiam projecta comperies, Rav ibid. p. 132. 


« The admirable Contrivance of Nature in this Plant, i; 


4 moſt plain: For the Seed · Veſſels being the beſt Preſerver of 


«< the Seed, tis there kept from the Injuries of Air and Earth, 
« till it be rainy, when it is a proper Time for it to grow, and 
« then it is thrown round the Earth, as Grain by a ſkilful 
«© So wer.. When any Wet touches the End of the Seed- 
«« Veſſels, with a ſmart Noiſe and ſudden Leap it opens itſelf, 


„ and with a Spring ſcatters its Seed to a pretty Diſtance round 


« it, where it grows.” Dr. SLOANE Voy. to Jamaica, p. 150. 


of the Gentianella flore ceeruleo, &c. or Spirit-Leaf. 


The Plants of the Cardamime- Family, and many others, may 
be added here, whoſe Cods fly open, and dart out their Seed, 
upon a ſmall Touch of the Hand. But the. moſt remarkable 
Inſtance is in the Cardamime impatiens, cujus Siligue ( faith Mr. 


Rax) wel lewiter tactæ, aftutum tyaculantur [Semina] imp guid 


hange mirabilius videtur, etfi filiguas non tetigeris, fi tamen manun 


' velut taurus proxime admoveas, ſemina in appropinquantem evi. 


brabunt ; quod tum Moriſonus ſe ſepius expertum ſcribit, tum John: 
fronus apud Gerardum verum efſe affirmat. Hiſt. Plant. I. 16. 
. 20. 

Neither is this Proviſion made only for Land -V egetables, 


but for ſuch alſo as grow in the Sea. Of which I ſhall give an 


Inſtance from my before-commended Friend Dr. SLoANE * 45 
« to the Fact, their Seed hath been diſcover'd (and ſhew'd 


LY 


me firſt) by the Induſtry of the ingenious Herbariſt Mr. San. 
«© Doody, who found on many of this Kind ſolid Tubercules, or 
« Riſings, in ſome Seaſons, wherein were lodged ſeveral round 
« Seeds, as big as Muſtard-ſeed, which, when ripe, the outward 
« Membrane of theTubercule breaking, leaveth the Seed to float 


* up and down with the Waves. The Seed coming near Stones, 
| or 
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dies s; and others not thus taken Care of, do ma- 
ny of them, by their Uſefulneſs in human Life, 
invite the Huſbandman and Gardener carefully to 
{ow and nurſe them up. 


To 


« or any ſolid Foundation, by Means of a Mucilage it carries 
« with it, ſticks to them, and ſhoots forth Lieu/z with Bran- 
„ches, and in Time comes to its Perfection and Magnitude.” 
Sonn. Voyag. Jamaica, p. 50. 

But although Mr. Doody had hinted, and conjectured at the 
Thing, yet the firſt that diſcovered the Secds in Fuci, was the 
before-commended Dr. Tancred Robinſon ; as may be ſeen by 
comparing what Mr. Ray faith in his Syop/. Stirp. Brit. p. 6. 
with his Append. Hit. p. 1849. Beſides which Fuci, the Doc- 
tor tells me, he obſerved Veſſels and Seed in Carolloid Shrubs, 
as alſo in ſeveral Fungi, not only in the Species of Crepirus Lu- 
ti, but alſo between the Lamellæ of other Species, and in that 
jubterraneous Kind called Tryfles, whoſe Seed and Veſſels open 
in the Cortex, at ſome Seaſons, he faith, like that of Mallows 
in Shape. Nap . | 

As to the Crepitus Lupi, T have more than once examined 
their Powder, with thoſe excellent Microſcopes of Mr. Wilſon's 
Make: But the moſt ſatisfactory View Mr. V ilſoan himſelf gave 
me; by which I found the Seeds to be ſo many exceeding ſmall 
Puff-Balls, with round Heads, and longer than ordinary ſharp» 
pointed Stalks, as if made on purpoſe to prick eaſily into the 
Ground. Theſe Seeds are intermixed with much duſty Matter, 
and become hurtful to the Eyes, probably by their ſharp Stalks 
pricking and wounding that tender Organ. 

4 The ancient Naturaliſts do generally agree, that M/- 
ſellbe is propagated by its Seeds carried about by, and paſſing 
through the Body of Birds. Thus TuREOPHRASsTUS de Canſ. 
Plant. l. 2. c. 24. To d amo Tic é, &. Initium ers 
a paſlu avium ; —— Duippe Viſco detracto confetogue in al- 
veis, quod frigidiſſimum eſi, ſemen cum excremento purum dimittitur, 
& fata mutatione aligud in arbore Stercoris cauſa pullulat, erum- 
pitgue, Ic. So alſo Pliny ſaith ; wiz. Omnino autem ſatum [ Viſ- 
cum] nullo modo naſcitur, nec niſi per album Auium redditum, 
maxime Palumbis ac Turdi. Hæc eft natura, ut niſi maturatum 
in ventre Avium, non proveniat, PIIx. Nat. Hiſt. I. 16. c. 44- 
Whether what Theephraſtus and Pliny affirm, be conducive to the 
better fertilizing the Seeds of Miſſelloe, I know not; but that it 
5 not of abſolute Neceſſity, I can affirm upon mine own Expe- 
nerce, having ſeen the Seeds germinate, even in the my * 

| oh 
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Mr. Doody; which ſee in Mr. Ray's Hiſt. Plant. App. p. 1918. 


Tawernier faith was confirmed to him by Perſons that lived ma- 


fore it be digeſted: And that the Nutmeg, then beſmear'd with 


Iſland, that having pick'd off the green Huſk, ſwallow the 
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To this ſo ſingular a Care about the Propaga- 
tion and Conſervation of the Species of Vegeta. wy 
bles, I might add the nice Proviſion that is made 
for their Support and Aid, in ſtanding and grow. 2 
ing, that they may keep their Heads above Ground, 
and not be rotted and ſpoiled in the Earth them. 18 


ſelves, nor thereby annoy us; but, on the contrary, * 
| | miniſter F 
Oak. But although they ſhot above an Inch, and ſeem'd to root viſt 


in the Tree, yet they came to nothing, whether deſtroy d by Ants, 
Sc. which I ſuſpected, or whether diſagreeing with the Oak, Stre 
I know not. But I ſince find the Matter put out of Doubt by 


Nutmegs are ſaid to be fertilized after the ſame Manner, as 
ny Years in thoſe Parts; whoſe Relation was: The Nutmeg be. Dt, 
ing ripe, ſeveral Birds come from the Iſlands toward the South, 3 
and devour it whole, but are forced to throw it up again, be- ſafor, 


a viſcous Matter, falling to the Ground, takes Root, and pro- 
duces a Tree, which would never thrive, was it planted. Ta. 


' VERN. of the Commod. of the Great Mogul. And M. Thevent, —_ 
in his Travels to the Iadies, gives this Account: The Tree is 2 
produced after this Manner; there is a Kind of Birds in the 
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Nuts, which having been ſome Time in their Stomach, they 
void by the ordinary Way; and they fail not to take Rooting in 
the Place where they fall, and in Time you up to a Tree. This 
Bird is ſhaped like a Cuckow ; and the Dutch prohibit their Sub- 
jects, under Pain of Death, to kill any of them. Vide Sir I. 
Pore-BLunT's Nat. Hit. 1 

But Mr. Ray gives a ſomewhat different Account: Hun- 
frudtum [Nucem Moſchatam] warie quidem aves depaſcuntur, 
fed maxim? Columbe genus album & parvum, que dehiſcente nuca- 
men o, illectæ fſuavitate Macis, hunc cum Nuce eripiunt & devi. 
rant, nec niſi repletd ingluvie capaciſſimd ſaginam deſerunt. Myffa- 
tes ibi mercatores Columbis iſtis Nut- eaters, ſive Nuciworis nomen in. 
poſurrunt. Quas autem vorant Nuces, poſt integras per alvum red 
dunt. Redditæ citiùs deinde germinant utpote præmaceratæ fervurt 
Ventriculi. Arbores inde nate ceu præcociores, facile funt corrup: 
tioni obnoxiæ fruftumque ferunt ceteris multo viliorem, & hic cauſa 
neglectum incolis contemtumque, præter Macin, quem ad adullrran- 
dum meliorem adhibent, Rav, Hiſt, Pl. I. 27. c. 4. 
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miniſter to all their Ends, and our Uſes; to afford 
us Houſes, Utenſils, Food *, Phyſick, Cloathing, 
yea, Diverſion too, by the Beauty of their Looks, 


by the Fragrancy of their Smell, by creating us 


pleaſant Shades againſt the ſcorching Beams of 
Summer, and ſkreening us againſt the piercing 

Winds, and Cold of Winter. | 
And it 1s very obſervable what admirable Pro- 
viſions are made for this Purpoſe of their Support 
and Standing, both in ſuch as ſtand by their own 
Strength, and ſuch as need the Help of others. 
In ſuch as ſtand by their own Strength, it is by 
means 


r Arbores blandioribus fruge ſuccis hominem mitigavere, Ex 
is recreans membra Olei liquor, wireſque potus Vini; tot denique 
ſabores annui ſponte venientes : & menſæ, — licet earum 
cauſa cum feris, & paſti naufragorum corporibus piſces expetantur, 
etiamnum tamen ſecundæ. Mille preterea ſunt uſus earum, fine 
quibus vita degi non poſſit. Arbore ſulcamus maria, terraſque 
admodemus, arbore exedificamus tefla, PLIN. Nat. Hiſt. 
C | „ | | 

* Plantarum Uſas latiſſime patet, & in omni vitæ parte 
occurrit, Sine illis laute, fine illis commode non wvivitur, at nec 
vivitur omnino: Quæcunquèe ad victum neceſſaria ſunt, quæcun- 
que ad delicias faciunt, è locupletiſſimo ſuo peru abunde ſubmini- 


rant. Quanto ex tis menſa innocentior, mundior, ſalubrior quam 
ex Animalium cede & laniena ? Homo certe natura Aal car- 


nivorum non eft ; nullis ad predam & rapinam armis inſtructum, 
ron dentibus exertis & ſerratis, non unguibus aduncis, Manus 
| ad fruftus colligendos, dentes ad mandendos comparati. Non 
legimus ei ante Diluvium carnes ad eſum conceſſas. At non Victum 


tantum nobis ſuppeditant, ſed & Veſtitum, & Medicinam & 


Demiciia aliaque AÆdificia & Navigia, & Supellictilem, & 


cum, & Oblectamenta Senſuum Animique: Ex bis naribus 
earramenta & ſulfumigia parantur. Horum flores inenarrabili Co- 
brum & Schematum warietate, & elegantia, oculos exhilarant, 
ſuaviſſima odorum quos expirant fragrantia ſpiritus recreant. 
Hirum fructus gulæ illecebr & menſas ſecundas infiraunt, & lan- 
guentem appetitum excitant. Taceo virorem amæniſſimum oculis 
amicum, quem per prata, paſcua, agros, ſylvas ſpatiantibus objiciunt, 
& umbras quas contra æſlum & folis ardores prabent. Rav 
ib. I. 1. c. 24. p. 46. 
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means of the ſtronger and more ligneous Part 
(equivalent to the Bones in Animals) being made 
not inflexible, as Bones; becaufe they would then 
be apt to break; but of a yielding elaſtick Nature, 


to eſcape and dodge the Violence of the Wind, 


and by means alſo of the Branches ſpreading hand- 
ſomly and commodiouſly about, at an Angle of 
about 45 gr. by which means they equally fill up, 


and at the ſame Time make an Equilibration of 
the Top“. 5 | 


And as for ſuch Vegetables as are weak, and 


not able to ſupport themſelves, tis a wonderful 
Faculty they have, ſo readily and naturally to make 


uſe of the Help of their Neighbeurs, embracing 
and climbing up upon them, and uſing them 


ad 


All Vegetables of a tall and ſpreading Growth, ſeem to 
have a natural Tendency to a hemiſpherical Dilatation, but gene- 
rally confine their ſpreading within an Angle of go gr. as being 
the moſt becoming and uſeful Diſpoſition of its Parts and 


Branches. Now the ſhorteſt Way to give a moſt graceful and 


uſeful Filling to that Space of dilating and ſpreading out, is to 
proceed in ſtrait Lines, and to diſpoſe of thoſe Lines, in a Variety 


of Parallels, &c. And to do that in a Quadrantal Space, &. 


there appears but one Way poſſible, and that is, to form all 
the Interſections, which the Shoots and Branches make, with 
Angles of 45 gr. only. And I dare appeal to all, if it be not 
in this Manner, almoſt to a Nicety obſerved by Nature, &. 
A viſible Argument, that the plaſtick Capacities of Matter are 
governed and diſpoſed by an All-wiſe and Infinite Agent, the 
native Strictneſſes and Regularities of them plainly ſhewng 
from whoſe Hand they come, Account of the Origin and Format. 
of Fofſ. Shells, &c. Print. Lond. 1705. p. 38, 41. 

a In Hederd, ſurculi & rami hinc inde claviculos, quaſi rai 
culas emittunt, que parietibus, vel occurrentibus arboribus veluli 
digitis firmantur, & in altam ſuſpenduntur. Hujuſmodi radi: 
te ſabrotundæ ſunt, & pilis cooperiuntur ; & quod mirum of, gl. 


tinoſum fundunt humorem, ſeu Terebinthinam, qud arctè laid: 


bus nectuntur & agglulinantur. Non minori indufiria 


Natura utitur in Vite Canadenſi, &c. The admirable and 
8 lions 
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as Crutches to their feeble Bodies : Some by their 
odd convolving Faculty, by twiſting themſelves like 
a Screw about others ; ſome advancing themſelves, 
by catching and holding with their curious Claſpers 
and Tendrels, equivalent to the Hands; ſome by 
ſtriking in their rooty Feet ; and others by the 
Emiſſion of a natural Glue, cloſely and firmly ad- 
hering to ſomething or other that adminiſters ſuffi- 
cient Support unto them. All which various Me- 
thods being ſo nicely accommodated to the Indi- 
gencies of thoſe helpleſs Vegetables, and not to be 
met with in any beſides, is a manifeſt Indication of 
their being the Contrivance and Work of the Crea- 
tor, and that his infinite Wiſdom and Care con- 
deſcends, even to the Service, and Well-being of 
the meaneſt, moſt weak, and helpleſs inſenſitive 
Parts of the Creation. 
In 


rious Make of whoſe Tendrels and their Feet, ſee in the il- 
luſtrious Author, Ma LP1G. de capreolis, I. p. 48. | 
Claſpers are of a Compound Nature, between that of a 
Root and a Trunk. Their Uſe is ſometimes for Support only; 
as in the Claſpers of Vines, Briony, &c. whoſe Branches be- 
ing long, flender, and fragile, would fall by their own Weight, 
and that of their Fruit ; but theſe Claſpers taking hold of any 
thing that is at Hand; which they do by a natural Circumvo- 
lation which they have (thoſe of Briony have a retrogade Mo- 
tion about every third Circle, in the Form of a double Claſp ; 
ſo that if they miſs one Way, they may catch the other.) Some- 
times the Uſe of Claſpers is alſo for a Supply, as in the Trunk- 


and being of a cloſer and more compact Subſtance than that of 
Vines, the Sap would not be ſufficiently ſupplied to the upper 
Sprouts, unleſs theſe aſſiſted the Mother-Root ; but theſe ſerve 
alſo for Support too. Sometimes alſo they ſerve for Stabiliment, 
Propagation, and Shade ; for the firſt of theſe ſerve the Claſpers 
of Cucumbers ; for the ſecond, thoſe, or rather the Trunk- 
Roots of Chamomil; and for all three the Trunk-Roots of 
Strawberries, Harris Lex. Tech. in verb. Claſpers. 


Ee 2 | —Vege: 


Roots of Ivy ; which being a Plant that mounts very high, 
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In the laſt Place, to the Ules already hinted 
at, I might add a large Catalogue of ſuch among 
Vegetables as are of peculiar Uſe and Service tg 
the World, and ſeem to be deſign'd as *twere on 
Purpoſe, by the moſt merciful Creator, for the 
Good of Man, or other Creatures“. Among 
Grain, I might name the great Fertility x of ſuc} 
as ſerves for Bread, the eaſy Culture and Pry. 
pagation thereof, and the Agreement of every Soi 
and Climate to it. Among Trees and Plants, 
might inſtance in ſome that ſeem to be deſign'd, 
as *twere, on Purpoſe, for almoſt every Uſe !, 

and 


w Vegetables afford not only Food to Irrationals, but alö 
Phyſick, if it be true which Ari//o//e ſaith, and after him 
Pliny ; which latter, in his 8th Book, Chap. 27. ſpeci fies dives 
Plants made uſe of as Specificks, by divers, both Beaſts ard 
Birds: As Dittany by wounded Deer; Celandine by Swallnr;, 
to cure the ſore Eyes of their Young, Sc. And if tie 
Reader hath a Mind to fee more inſtances of this Nature (may 
of them fanciful enough) he may conſult MersENNE in Gent, 


. 933: 


* See before, Book iv. Chap. 11. Noted, 

1 Planta hec unica [Aloe Americana] inquit Fr. Hernar: 
dex, quicquid wvite ee poteſt neceſſarium præſtare facile piteſ?, | 
efſet rebus humanis modus. Tota enim illa lignorum ſepiends- 
rumque agrorum uſum præſtat, caules tignorum, folia wer 
tecka tegendi imbricum, lancium : eorundem neruuli, & fire 
eundem habent uſum ad linteamina, calceos, & wiſlimenta cui. 
ficienda, quem aud nos Linum, Cannabis, Gaſſipium, Cc. I 
mucronibus fiunt clavi, aculei, ſubulæ, quibus perforandis ai- 
ribus, macerandi corporis gratia, Indis uti mos erat cum De- 
monum wvacarent cultui ; item aciculæ, acus, tribuli miſitarts 
& raſtilla idonca pectendis ſubtegminibus. Preterea é fuel 


mananti, cujus ewulſis germinibus internis foliifve tenerioribu 


cultis [ Vztlinis] in mediam cavitatem, flillat planta, unica at 
po interdum amphoras (quod dictu eſi mirabile Vina, Mel, 4 
cetum ac Saccharum parantur. | The Methods of which he 
tells] dem ſuccus menſes ciet, alvum lenit, Urinam tvucl, 
Renes & Veſicam emundat. E radice quoque Reſies frunt fr. 
miſſime. Craſſiores feliorum partes, truncuſque, decocta fab 
terra, edendo ſunt apta, ſapiuntque Citrea fruſia ſacchart 
condita : quin & wulnera recentia mire conglutinant ,——Fuls 

| guoſut 


naic. 

+ 
ſame 
Lines 
Leav 
ſort t 
in th 

. 
hic! 
huma, 
ln $a 


gratid 


& pot 
al, quay 
lentia 


cap. 1 


Book X. Vegetables peculiarly uſeful. 421 
and Convenience ; ſome to heal the moſt ſtubborn 


and dangerous Diſtempers *, to alleviate and eaſe 
the Pains “ of our poor infirm Bodies, all the 


World over : And ſome deſigned for the peculiar 


Service and Good of peculiar Places, either to 
cure ſuch Diſtempers as are peculiar to them, by 
growing 


quque afſa & affecto loco impoſita convulſionem curant, ac dole- 
res leniunt ¶ præcipus fi ſuccus ipſe calens bibatur ) guamwis ab In- 
lic proficiſcantur lue, ſenſum hebetant, atque torporem inducunt. 
Radicis ſuecus Luem Veneream curat apud Indos, ut Dr. PALMER. 
Ray ibid. I. 21. c. 7. See alſo Dr. SLOANE's Voyage to Fa- 
naica, p. 247. 

There are alſo two Sorts of Alle beſides, mentioned by the 
ſame Dr. SLOANE, one of which is made uſe of for Fiſhing- 
Lines, Bow-ſtrings, Stockings and Hammocks. Another hath 
Leaves that hold Rain-water, to which Travellers Sc. re- 
ſort to quench their Thirſt, in Scarcity of Wells, or Waters, 
in thoſe dry Countries. Bid. p. 249. 

z For Inſtance here, I ſhall name the Cortex Peruvianut, 
which Dr. Mokro calls Antidotus in levamen ærumnarum vitæ 
humane plurimarum diwinitùs conceſſa. De FR BR. Exer. v. c. 3. 


In Sanitatem Gentium proculdubio d Deo O. M. conditus. Cujus 


gratid, Arbor wvite, ſiqua alia, jure merito afpellari potefl, Id. 
ib. c. 7. Eheu quot conviciis Herculea & divina hæc Antidotus 
jactabatur? Ibid. | 
To this (if we may believe the Ephemer. German. Ann. 12. 
Ohr. 74. and ſome other Authors) we may add Trifolium 
Paludijum, which is become the Panacea of the German and 
Northern Nations. | 
* Pro doloribus quibuſcunque ſedandis preflantiſſimi ſemper 
uſus Opium habetur ; quamobrem meritd Nepenthe appellari ſolet, 
& remedium were divinum exiſtit. Et quidem ſatis mirari wvix 
poſumus, quomodo urgente viſceris aut membri cujuſpiam torture 
Magni, & intolerabili cruciatu, pharmacum hoc, incantamenti 


Mar, levamen & avanynoiay ſaubitam, immo interdum abſque | 
no, aut ſaltem prius quam advenerit, concedit. Porro ad- 


huc mag is ſlupendum eft, quod donec particulz Opiatice vperart, 
potentiam ſuam narcoticam exerere continuant, immo etiam 


aliguamdiu poſiquam ſomnus finitur, ſumma alleviatis, & indo- 


lentia in parte aſfectã perſilit. WII Lis, Phar. Rat. Par. 1.$ 7. 
P13 18; 
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In the laſt Place, to the Uſes already hinted 


. anc 
at, I might add a large Catalogue of ſuch among an 
Vegetables as are of peculiar Uſe and Service to the 
the World, and ſeem to be deſign'd as *twere on We 
Purpoſe, by the moſt merciful Creator, for the ger 
Good of Man, or other Creatures “. Among cure 
Grain, J might name the great Fertility * of ſuch 
as ſerves for Bread, the eaſy Culture and Pro. 
pagation thereof, and the Agreement of every Soil 
and Climate to it. Among Trees and Plants, ] yy 
might inſtance in ſome that ſeem to be deſign', lick 
as *twere, on Purpoſe, for almoſt every Uſe 7, Rad, 
and Kar 
| | mai, 
w Vegetables afford not only Food to Irrationals, but alf Ah 
Phyſick, if it be true which Ari/loz/e ſaith, and after him 7 
Pliny ; which latter, in his 8th Book, Chap. 27. ſpecifies divers 1 
Plants made uſe of as Specificks, by divers, both Beaſts and fort't 
Birds: As Dittany by wounded Deer; Celandine by Swwallnc:, EY 
to cure the ſore Eyes of their Young, &c. And if tle 2 
Reader hath a Mind to ſee more inſtances of this Nature (mi DEE 
of them fanciful enough) he may conſult MersENNE in Cen- 3 
„ | 5 In $ 
7 © bw before, Book iv. Chap. 11. Note d. Pr 1 
1 Planta hec unica [Aloe Americana] inguit Fr. Hernar- "Wy 
dex, quicquid wite efje poteſt neceſſarium præſlare facile puteſt, f ia 
efſet rebus humanis modus. Tota enim illa lignorum ſepiendt. To 
rumgque agrorum uſum præſtat, caules tignorum, folia win | 0770 
tecta tegendi imbricum, lancium : eorundem nervuli, & fire Palud 
eundem habent uſum ad linteamina, calceos, Ef weſlimenta cor. North 
ficienda, quem apud nos Linum, Cannabis, Gaſſipium, &c. I TY 
mucronibus fiunt clavi, aculei, ſubulæ, quibus perforandis ai 10 O 
ribus, macerandi corporis gratia, Indis uti mos erat cum De: "6 
monum vacarent cultui; item aciculæ, acus, tribuli militart 72 
& raflilla idonca pectendis ſubtegminibus. Præterta e ju infoni, 
mananti, cujus evulſis germinibus internis foliifve tenerioribut inhar, 
cultis [Yztlinis] in mediam cavitatem, flillat planta, unica al ſinng, 
50 interdum amphoras (quod dictu eft mirabile Vina, Mel, 4 buc ma 
cetum ac Saccharum parantur. | The Methods of which he & pot 
tells] Jdem ſuccus menſes ciet, alvum lenit, Urinam evvcat, aliquay 
Renes & Veſicam emundat. E radice quoque Refles frunt fr. lentia 
miſſime. Craſſiores feliorum partes, truncuſque, decofta ſub cap, l. 


terra, edendo ſunt apta, ſapiuntque Citrea fruſta ſacchan 
cendita: quin & vulnera recentia mire conglutinant . 
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and Convenience; ſome to heal the moſt ſtubborn 
and dangerous Diſtempers“, to alleviate and eaſe 
the Pains of our poor infirm Bodies, all the 
World over: And ſome deſigned for the peculiar 
Service and Good of peculiar Places, either to 
cure ſuch Diſtempers as are peculiar to them, by 

growing 


quaque afſa & affecto loco impoſita convulſionem curant, ac dblh- 
res leniunt ¶ præcipuò ſi ſuccus ipſè calens bibatur ) guumvis ab In- 
dicd proficiſcantur lue, ſenſum hebetant, atque tor porem inducunt. 
Radicis ſuccus Lum Veneream curat apud Indos, ut Dr. PALMER. 
Rar ibid. I. 21. c. 7. See alſo Dr. SLOANE's Voyage to Fa- 
naica, p. 247. 5 | 
There are alſo two Sorts of A/ze beſides, mentioned by the 
ſame Dr. SLOANE, one of which is made uſe of for Fiſhing- 
Lines, Bow-ſtrings, Stockings and Hammocks. Another hath 
Leaves that hold Rain-water, to which Travellers Sc. re- 
ſort to quench their Thirſt, in Scarcity of Wells, or Waters, 
in thoſe dry Countries. bid. p. 249. 

z For Inſtance here, I ſhall name the Cortex Peruwianus, 
which Dr. MorTon calls Antidotus in levamen ærumnarum wvite 
bumane plurimarum divinitus conceſſa. De FeBR. Exer. v. c. 3. 
In Sanitatem Gentium proculdubio a Deo O. M. conditus. Cujus 
gratia, Arbor vitæ, fiqua alia, jure merito afpellari poteſl, Id. 


ib. c. 7. Ehen! quot conviciis Herculea & divina hac Antidotus 


jatabatur ? Ibid. | 

To this (if we may believe the Fphemer. German. Ann. 12. 
Otfer. 74. and ſome other Authors) we may add Trifolium 
Paludoſum, which is become the Panacea of the German and 
Northern Nations. 


Pro doloribus quibuſcungue ſedandis præſtantiſſimi ſemper 


uſus Opium habetur ; quamobrem merit) Nepenthe appellari ſolet, 
& remedium were divinum exiſtit. Et quidem ſatis mirari wvix 
poſumus, quomodo urgente viſceris aut membri cujuſpiam torturg 
mui, & intolerabili cruciatu, pharmacum hoc, incantamenti 
Mar, levamen & avanxynoiay fubitam, immo interdum abſque 
anno, aut ſaltem prius quam advenerit, concedit. Porrò ad- 


le magis flupendum eft, quod donec particule Opiatice vperari, 


 potentiam ſuam narcoticam exerere continuant, immo etiam 
aliquamdin poſlquam ſomnus finitur, ſumma alleviatis, & indo- 
4 in fo afets perſilit. WII Lis, Phar. Rat. Par. 1. $ 7. 
. 1 o I 5 d | 
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growing more plentifully there than elſewhere ; 
or elſe to obviate ſome Inconvenience there, or to 
ſupply ſome conſtant Neceſſity, or Occaſion, not 
poſſible, or at leaſt not eaſy, to be ſupplied any 
other Way ©. It is, for Inſtance, an admirz. 
ble Proviſion made for ſome Countries ſubject to 


| Drought, 


by Tales Plantarum ſpecies in quacunque regione & Dio cri 
antur quales hominibus & animalibus ibidem natis maxim cor 
eeniunt ; imo ex plantarum naſcentium frequentia ſe fere aninad. 
wertere poſſe quibus morbis [endemiis] guelibet regio ſubjecta ſi, 
ſcribit Solenander. Sic apud Danos, Frifios, Hollandos, quibus 
Scorbutus frequens, Cochlearia copioze provenit. Rail Hiſt, Pl, 
i i | oY Fs | 
To this may be added, ELsner's Obſervations concerning 
the Virtues of divers Things, in his Obſervations de Vincetexic 
Scrophularum remedio. F. Germ. T. 1. Obſ. 57. | 
John Benorovinus, a Phyſician of Dort, may be here cor- 
ſulted, who wrote a Book on Purpoſe to ſhew, that every 
Country hath every Thing ſerving to its Occafions, and par- 
_ ticularly Remedies afforded to all the Diſtempers it is ſubject 
_ unto, See BENOR. Aude Batav. ſive Introd. ad Medic, in. 
digenam, 5 = | 
c The Deſcription Dr. Shane gives of the Vill Pine is 
That its Leaves are channelled, fit to catch and convey Wa. 
ter down into their. Reſervatories ; that theſe Reſervatories are 
ſo made, as to hold much Water, and cloſe at Top when ful, 
to hinder its Evaporation ; that theſe Plants grow on the Arms 
of the Trees in the Woods every where [in thoſe Parts] 3 
alſo on the Barks of their Trunks. And one Contrivance of 
Nature in this Vegetable, he ſaith, is very admirable. The 
Seed hath long and many Threads of Jomentum, not only that 
it may be carried every where by the Wind——but alſo, 
that it may by thoſe Threads, when driven through the 
Boughs, be held faſt, and ſtick to the Arms, and exterior Pars 
of the Barks of Trees. So ſoon as it ſprouts or germinate 
although it be on the under Part of a Bough, its Leave 
and Stalk riſe perpendicular, or ſtrait up, becauſe if it had an 
other Poſition, the Ciſtern (beforementioned, by which it h 
chiefly nouriſhed—— Y made of the hollow Leaves, could 
not hold Water, which is neceſſary for the Nouriſhment and 
Life of the Plant.——In Scarcity of Water, this Reſervaton 
is neceſſary and ſufficient, not only for the Plant itſelf, but 
likewiſe is very uſeful to Men, Birds, and all Sorts of ere 
8 Wil 
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Droughtz that when the Waters every where 
fail, there are Vegetables which contain not only 
Moiſture enough to ſupply their own Vegetation 
and Wants, but afford Drink alſo both to Man 
and other Creatures, in their great Extremities , 


whither they come in Troops, and ſeldom go away without 
Refreſhment. Id. ib. p. 188. and Philo. Tranſat. Ne 25 1. 


where a Figure is of this notable Plant, as alſo in Lowrhoxr's 


Abridg. Vol. II. p. 669. 

The W:ld-Pine, fo called, c. hath Leaves that will hold 
a Pint and a half, or Quart of Rain-Water ; and this Water 
refreſhes the Leaves, and nouriſhes the Root. When we find 
theſe Pines, we ſtick our Knives into the Leaves, juſt above 


the Root, and that lets out the Water, which we catch in our 


Hats, as I have done many Times, to my great Relief. Dau- 
PIER's Joy. to Campeachy, Ch. 2. p. 56. 
d Nawarette tells us of a Tree called the Bejuco, which twines 


about other Trees, with its End hanging downwards ; and that 


Travellers cut the Nib off it, and preſently a Spout of Water 
runs out from it, as clear as Cryſtal, enough, and to ſpare, for 
fix or eight Men. I drank, faith he, to my Satisfaction of it, 


found it cool and ſweet, and would drink it as often as I found 


it in my Way. It is a Juice and natural Water. It is the com- 
mon Relief of the Herdſmen on the Mountains; when they 
are thirſty, they lay hold on the Bejuco, and drink their Fill. 


Collect. of Voy. and Trav. Vol. I. in the Suppl. to NAvaRETTE's + 


Account of China, p. 355. | 

The Water-with of . hath the ſame Uſes; concerning 
which, my before-commended Friend, Dr. Sloane, favoured 
me with this Account from his Original Papers: This Vine 


growing on dry Hills, in the Woods, where no Water is to be met 


with, its Trunk, if cut into Pieces two or three Yards ling, and 
beld by either End to the Mouth, affords fo plentifully a limpid, 
innocent, and refreſting Water, or Sap, as gives new Life io the 
droughty Traveller or Hunter. N hence this is very much cele- 
brated by all the Inhabitants of theſe Iſlands, as an immediate Gift 
of Providence to their diſtreſſed Condition. 

To this we may add what Mr. Ray takes Notice of con- 
cerning the Birch-Tree. In initiis Veris antequam foha prodiere, 


Wherata dulcem ſuccum copios? effundit, quem fiti preſſi Paſlores = 
in ſlois ſæpenumerò potare folent. Nos etiam non ſemel eo li- 
quore recreati ſumus, cam herbarum gratia vaſtas peragravi- 


* 2 inguit Tragus, Ran Cat. Plant, circa Cantab. in 
etula, | 
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and a great deal more might be inſtanced in of 2 
like Nature, and Things that bear ſuch plain im. 
preſſes of the Divine Wiſdom and Care, that they 
manifeſt the Super- intendence of the infinite Cre. 
e | 1 | 
Thus J have given a Sketch of another Branchof 
the Creation, which (although one of the meaneſt 
yet) if it was accurately viewed, would abundant] 

q manifeſt itſelf to be the Work of Gop. But be. 
x | cauſe I have been ſo long upon the other Parts, al 
. though leſs than they deſerve, I muſt therefore 
content myſelf with thoſe general Hints J have 
given; which may however ſerve as Specimens of 
what might have been more largely ſaid about this 
inferior Part of the animated Creation. 
As to the inanimate Part, ſuch as Stones, Mine- 
rals, Earth, and ſuch-like, that which J have al. 
ready faid in the Beginning ſhall ſuffice. 


* 


BOOK 


FO Ok Xi: 
practical Inferences from the foregoing 


SURVEY. 


EA EN AVING in the preceding Books 
carried my Survey as far as I care at 
IN 17 62 preſent to engage myſelf, all that 
remaincth, 1s to draw ſome Infe- 
Nreences from the foregoing Scene of 
WES the Great Creator's Works, and ſo 
conclude this Part of my intended Work. 


75— —— — 


CHAP. I. 


That Go D's Works are Great and Excellent. 


Works of the Lord are great. And this is neceſſary 
to be obſerved, not againſt the Atheiſts only, but 
all other careleſs, incurious Obſervers of Gop's 

| Works. 


2 Fquidem ne laudare quidem ſatis pro merito poſſum 1 an Sa- 


pientiam ac Potentiam, qui animalia fabricatus efl. Nam euſ- 


modi opera non Laudibus modo, verùm etiam Hymnis ſunt majora, 
que priuſquam inſpexiſſemus, fieri non poſſe perſuaſum habeamus, 
conſpicati werd, falſos nos opinione fuiſſe comperimus, GALEN 
de Uſu Part. 1, 7. c. 15. 


e Non 


HE firſt Inference I ſhall make, ſhall be by 
way of Confirmation of the Text, That zhe 


— — 
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Works. Many of our uſeful Labours, and ſome 
of our beſt modern Books, ſhall be condemned with 
only this Note of Reproach, That they are about 
trivial Matters b, when in Truth they are ingeni. 
ous and noble Diſcoveries of the Works of Goy. 
And how often will many own the World in gene- 
ral to be a manifeſtation of the infinite Creator, 
but look upon the ſeveral Parts thereof as only 
Toys and Trifles, ſcarce deſerving their Regard? 
But in the foregoing (I may call it) tranſient View 
J have given of this lower, and moſt ſlighted Part 
of the Creation, I have, I hope, abundantly made 
out, that all the Works of the Loxp, from the 
moſt regarded, admired, and praiſed, to the mean- 
eſt and moſt ſighted, are great and glorious Works, 
incomparably contrived, and as admirably made, 
fitted up, and placed in the World. So far then 
are any of the Works of the Loxp (even thoſe 
eſteemed the meaneſt) from deſerving to be diſre- 
garded, or contemned by us ©, that on the contrary 
they deſerve (as ſhall be ſhewn in the next Chapter) 
to be ſought out, enquired after, and curiouſly and di- 
ligently pried into by us; as I have ſhewed the Word 


in the Text implies. 


b Non tamen figere debet Leftores, ea intelligere, quemadnu- 
_ 1 quidem piguit ea reipid efficere. GALEN. ibid. 
II. un. | ; | EL 
© An igitur etiamſi quemadmodum Natura hæc, & wjujmodi, 
Summa ratione ac providentia agere potuit, ita & nos imitari a- 
| liquando foſſemus ? Ego werd exiſtimo multis noſtrim ne id quidem 
paſſe, neque' enim artem Nature exponunt : Eo enim modo omnino 
eam admirarentur, fin minus, eam ſaltem non vituperarent. Gl. 
LEN ibid. I. 10, c. 3. | 5 


CHAP. 
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CHAP. II. 


That Gop's Works ought to be enquired into, 
and that ſuch Enquiries are commendable, 


HE Creator doubtleſs did not beſtow ſo 
much Curioſity, and exquiſite Workmanſhip 


and Skill upon his Creatures, to be looked upon - 


with a careleſs incurious Eye, eſpecially to have 
them ſighted or contemned ; but to be admired by 
the rational Part of the World, to magnify his own 
Power, Wiſdom, and Goodneſs throughout all the 
World, and the Ages thereof. And therefore we 


may look upon 1t as a great Error, not to anſwer 


thoſe Ends of the Infinite Creator, but rather to 
oppoſe and affront them. On the contrary, my 
Text commends Gop's Works, not only for be- 
ing Great, but alſo approves of thoſe curious and 
ingenious Enquirers that ſeek them out, or pry into 
them. And the more we pry into, and diſcover of 
them, the.greater and more glorious we find them 
to be, the more worthy of, and the more expreſly 
to proclaim their Great Creator. 

Commendable then are the Reſearches which 
many amongſt us have, of late Years, made into 
the Works of Nature, more than hath been done 
in ſome Ages before. And therefore when we are 
aſked, Cui Bono? To what Purpoſe ſuch Enquiries, 


ſuch Pains, ſuch Expence ? The Anſwer is eaſy, It 


is to anſwer the Ends for which Gop beſtowed ſo 
much Art, Wiſdom and Power about them, as well 
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as given us Senſes to view and ſurvey them ; and an 


_ Underſtanding and Curioſity to ſearch into them: 


It 1s to follow and trace him, when and whither he 


leads us, that we may fee and admire his Handy. 


work ourſelves, and ſet it forth to others, that they 


may fee, admire, and praiſe it alſo. I ſhall then 


conclude this Inference with what Elihu recom- 
mends, Fob xxxvi. 24, 25. Remember that thoy 
magnify his Work, which Men behold. Every Man 
may ſee it, Men may behold it afar off. 


CHAP. III. 


That Gop's Works are maniſeſt to all : 
Whence the Unreaſonableneſs of Infidelity, 


TX concluding Words of the preceding 
Chapter ſuggeſt a third Inference, that the 
Works of Gop are ſo viſible to all the World, and 
withal ſuch manifeſt Indications of the Being and 
Attributes of the Infinite Creator, that they plainly 
argue the Vileneſs and Perverſeneſs of the Atheitt, 


and leave him inexcuſable. For it is a Sign a Man 


is a wilful, perverſe Atheiſt, that will impute ſo 
glorious a Work as the Creation is, to any Thing, 


yea a mere Nothing (as Chance is) rather than to 


Gop *. It is a Sign the Man is wilfully blind, 
| 5 : that 


2 Galen having taken Notice of the neat Diſtribution of the 


| Nerves to the Muſcles, and other Parts of the Face, cries out, 


Hæc enim fortune ſunt opera ! Cæterùm tum omnibus [partibus] 
immitti, tantoſque efſe fingulos [nervos] magnitudine, quanta 
particulæ erat neceſſe; haud ſcio an hominum fit ſobriorum ad 
Fortunam opificem id revocare. Alioqui quid tandem erit, quod 


cum Providentia & Arte eſſicitur? Omnino enim hoc ei contrarium 


ee debet, quod Caſu ac Fortuitd fit. And afterwards, Hæc gui- 
dem atque ejuſmodi Artis ſcil. ac Sapientiæ opera e dicemus, 1 


modo 
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that he is under the Power of the Devil, under the 
Government of Prejudice, Luſt, and Paſſion, not 

right Reaſon, that will not diſcern what every one 

can ſee, what every Man may behold afar off, even 
the Exiſtence and Attributes of the CREATOR | 
ſrom his Works. For as there is no Speech or Lan- | 
guage where their Voice is not heard, their Line is ö 
gone out through all the Earth, and their Words to | 
the End of the World : So all, even the barbarous 
Nations, that never heard of Gop, have from theſe | 
his Works inferred the Exiſtence of a Deity, and | 
paid their Homages to ſome Deity, although they 
have been under great Miſtakes in their Notions 
and Concluſions about Him. But however, this 
ſhews how naturally and univerſally all Mankind 
agree, in deducing their Belief of a Gop from 
the Contemplation of his Works, or as even Epi- 
curus himſelf in Tully* ſaith, from 4 Notion that 
Nature itſelf hath imprinted upon the Minds of Men. [1 

For, faith he, what Nation is there, or what kind | 
of Men, that without any Teaching or Inſtructions, 1 
have not a kind of Anticipation, or preconceived Notion 1 
of a Deity ? 55 5 — | 
An Atheiſt therefore (if ever there was any ſuch) _ 

may juſtly be eſteemed a Monſter among rational 

Beings; a Thing hard to be met with in the whole 
| Tribe 


modo Fortune tribuenda ſunt que ſunt contraria ; fietque jam 
quod in proverbiis Fluvii furſum fluent ; fi opera gue 
nullum habent ornamentum neque rationem, neque modum Artis 
eſe; contraria ver Fortune duxerimus, Fc. GALEN ubi ſu- 
pra, 1.11.07. . 8 

> Primum eſſe Deos, quod in omnium animis, &c. And a lit- 
tle after, Cum enim non inſtituto aliguo, aut more, aut lege ſit 
opinio conſtituta, maneatque ad unum omnium firma conſenſio, in- 
telligi necefſe eſt, eſſe Deos, quoniam inſitas eorum, wel potius in- 
natas cognitiones, habemus. De quo autem omnium Natura con- 
ſentit, id verum eſſe neceſſe efl. Efſe igitur Deos confitendum eff. 
Cic, de Nat. Deor. 1. 1. c. 16, 17. | 
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Tribe of Mankind; an Oppoſer of all the Worlde, 
a Rebel againſt human Nature and Reaſon, as wel 
as againſt his Gop. | 
But above all, monſtrous is this, or would be. 
in ſuch as have heard of Gop, who have had the 
Benefit of the clear Goſpel-Revelation. And ſtill 
more monſtrous this would be, in one Born and 
= Baptized in the Chriſtian Church, that had ſtudied 
i} Nature, and pried farther than others into Goy's 
Works. For ſuch an one (if it be poſſible for ſuch 
4 to be) to deny the Exiſtence, or any of the Attri- 
. butes of Gop, would be a great Argument of the 
. infinite Inconvenience of thoſe Sins of Intempe- 
rance, Luſt, and Riot, that have made the Man 
| 
| 


| abandon his Reaſon, his Senſes, yea, I had almoſt 
n faid his very human Nature, to engage him thus 
! to deny the Being of GO. EE 
N So alſo it is much the ſame monſtrous Infidelity, 
[| at leaſt betrays the ſame Atheiſtical Mind, to deny 
l} GSGob's Providence, Care, and Government of the 
1 World, or (which is a Spawn of the ſame Epicurean 
Wt Principles) to deny Final Cauſes in Gop's Works 
BM of Creation; or with the Profane, in P/al. Ixxiii. 
„ 11. to ſay, How doth God know? And is there 
Knowledge in the moſt High ? For, as the witty and 


| eloquent 
19 © The Atheiſt in denying a Gop, doth, as Plutarch faith, 
endeavour Immobilia movere, & bellum inferre non tantum 


Mi, ngo tempori, ſed & multis hominibus, gentibus, & familiis, 
i quas religioſus Deorum cultus, quaſi divino furore correptas, le- 
ont mit. PLUTaR. de Iſide. | 92 N 
MW 4 See before, Note ®P. oh 1 85 
© Gal EN having ſubſtantially refuted the Epicurean Princi- 
ples of 4/clepiades, by ſhewing his Ignorance in Anatomy and 
Philoſophy, and by demonſtrating all the Cauſes to be evidently 
in the Works of Nature, viz. Final, Efficient, Inſtrumental, 
Material, and Formal Cauſes ; concludes thus againſt his fortui- 
tous Atoms, Ex quibus intelligi potefi : Conditorem noſirum in 
formandis particulis unum hunc ſequi ſcopum, nempe ut quod melius 
gt eligat. GaLen de Uſu Part. 1. 6. c. 13. 11 
3 e 
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eloquent Salvian ſaith , They that affirm, nothing is 
ſeen by God, willi, in all Probability, zate away the 
Subſtance, as well as Sight of Gop - But what 2 


great Madneſs, ſaith he, as that when a Man doth not 
deny GoD to be the Creator of all Things, he ſbould 


deny him to be the Governor of them ? or when he con- 
feſſeth him to be the Maker, he ſhould ſay, Gop negletts 
eth what he hath ſo made. ; 


De Gubern. Dei, I. 4. p. 124. neo Libro; alſo 1.7. c. 14. 


— — 


— — 


CHAP. IV. 
That God's Works ought to excite us to Fear, 
and Obedience to Gop. 


\Ince the Works of the Creation are all of them 
ſo many Demonſtrations of the infinite Wiſdom 


and Power of Gor, they may ſerve to us as ſo many 


Arguments exciting us to the conſtant Fear of God, 
and to a fteady, hearty Obedience to all his Laws. 
And thus we may make theſe Works as ſerviceable 


to our ſpiritual Intereſt, as they all are to our Life, 


and temporal Intereſt. For if whenever we ſee 
them, we would conſider that theſe are the Works 
of our infimite Lord and Maſter, to whom we are 
to be accountable for all our Thoughts, Words, 
and Works, and that in theſe we may ſee his in- 
finite Power and Wiſdom ; this would check us in 


dinning, and excite us to ſerve and pleaſe him who 


is above all-Controul, and who hath our Life and 
whole Happineſs in his Power. After this man- 
ner Gop himſelf argues with his own fooliſb Peo- 
ple, and without Underſtanding, who had Eyes, and 


ſaw not, and had Ears, and beard not, Jer. v. 21, 22. 


Fear ye not me ? ſaith the Lord : will ye nat tremble 
A at 
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Tribe of Mankind; an Oppoſer of all the Worlde; 
a Rebel againſt human Nature and Reaſon, as well 
as againſt his Go. | 
But above all, monſtrous is this, or would be, 
in ſuch as have heard of Gop, who have had the 
1 Benefit of the clear Goſpel-Revelation. And till 
is more monſtrous this would be, in one Born and 
1 Baptized in the Chriſtian Church, that had ſtudied 
Nature, and pried farther than others into Goy's 
Works. For ſuch an one (if 1t be poſſible for ſuch 
| to be) to deny the Exiſtence, or any of the Attri- 
Mm butes of Gop, would be a great Argument of the 
f infinite Inconvenience of thoſe Sins of Intempe- 
[, rance, Luſt, and Riot, that have made the Man 
|| abandon his Reaſon, his Senſes, yea, I had almoſt 
ſaid his very human Nature, to engage him thus 
| to deny the Being of Go. 1 
1 So alſo it is much the ſame monſtrous Infidelity, 
[ : at leaſt betrays the ſame Atheiſtical Mind, to deny 
f Gop's Providence, Care, and Government of the 
= World, or (which 1s a Spawn of the ſame Epicurean 
[il Principles) to deny Final Cauſes * in Gop's Works 
10 of Creation; or with the Profane, in P/al. Ixxiii. 
it 11. to ſay, How doth God know? And is there 
Y Knowledge in the moſt High ? For, as the witty and 
1 | CE oe 
i © The Atheiſt in denying a Gop, doth, as Plutarch faith, 
„ endeavour Immobilia movere, & bellum inferre non tantum 
Ml! ngo tempori, ſed & multis hominibus, gentibus, & familiis, 
[i quas religioſus Deorum cultus, quaſi diwino furore correptas, le- 
ait. PLUTaR. de Iſide. | 
4 See before, Note d. | 
© Gal Ex having ſubſtantially refuted the Epicurean Princi- 
ples of 4/clepiades, by ſhewing his Ignorance in Anatomy and 
Philoſophy, and by demonſtrating all the Cauſes to be evidently 
in the Works of Nature, viz. Final, Efficient, Inſtrumental, 
Material, and Formal Cauſes; concludes thus againſt his fortui- 
tous Atoms, Ex quibus intelligi potefi : Conditorem noſtrum in 
formandis particulis unum hunc ſequi ſcopum, nempe ut quod melius 


gt eligat. GaLen de Uſu Part. I. 6. c. 13. 
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eloquent Salvian ſaith , They that affirm, nothing is 
ſeen by Gop, will, in all Probability, tate away the 
Subſtance, as well as Sight of Gop - But what ſo 


great Madneſs, ſaith he, as that when a Man doth not 


deny GoD to be the Creator of all Things, he fhould 
deny him to be the Governor of them ? or when he con- 


eth him to be the Maker, he ſhould ſay, Gop negletts 
40 what he hath ſo made. 1 


f De Gubern. Dei, I. 4. p. 124. meo Libro; alſo l. 7. c. 14. 


8 


2 


HAT W. 


That Gop's Works ought to excite us to Fear, 


and Obedience to Gop, 


Ince the Works of the Creation are all of them 
ſo many Demonſtrations of the infinite Wiſdom 
and Power of Gop, they may ſerve to us as ſo many 
Arguments exciting us to the conſtant Fear of God, 


and to a fteady, hearty Obedience to all his Laws. 


And thus we may make theſe Works as ſerviceable 


to our ſpiritual Intereſt, as they all are to our Life, 


and temporal Intereſt. For if whenever we ſee 
them, we would conſider that theſe are the Works 
of our infimite Lord and Maſter, to whom we are 
to be accountable for all our Thoughts, Words, 
and Works, and that in theſe we may ſee his in- 
finite Power and Wiſdom ; this would check us in 
dinning, and excite us to ſerve and pleaſe him who 


is above all-Controul, and who hath our Life and 
whole Happineſs in his Power. After this man- 
ner Gop himſelf argues with his own fooliſb Peo- 


ple, and without Underſtanding, who had Eyes, and 


ſaw not, and had Ears, and heard not, Jer. v. 21, 22. 


Fear ye not me ? ſaith the Lord : will ye nat tremble 
Co Es. 
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at my Preſence, which have placed the Sand for the ma 

Bound of the Sea, by a perpetual Decree, that it can. of 
not paſs it; and though the Waves thereof toſs them. - oC 
ſelves, yet can they not prevail; though they roar, yet wit 
can they not paſs over is? | mii 
This was an Argument that the moſt ignorant, cal 
ftupid Wretches could not but apprehend, that a 4 
Being that had ſo vaſt and unruly an Element as is { 

the Sea, abſolutely at his Command, ought to be the 
feared and obeyed, and that he ought to be con- Go! 
fidered as the Sovereign Lord of the World, on Pra 
whom the World's Proſperity and Happineſs did Hea 
wholly depend z ver. 24. Neither ſay they in their The 
Heart, let us now fear the Lord our God, that giveth _ 
Rain, both the former and the latter in his Seaſon : biifo 

He reſerveth unto us the appointed Weeks of the Har- 5 
veſt. Os leſt; 
7 Wa 
— und 
FIRE 5 the 
CHAP, V. Catt, 
i That God's Works ought to excite us to "mi 
3 57 F 
[| Thankſulneſs. this 
| s the Demonſtrations which Gop hath given Fart 
4 of his infinite Power and Wiſdom ſhould excite 5 
us to Fear and Obedience; fo I ſhall ſhew, in this . I 
ft Chapter, that the Demonſtrations which he hath Wi ab, 
v4 given of his infinite Goodneſs in his Works, may ex Wi eue 
[ cite us to due Thankfulneſs and Praiſe. It appears om 
| throughout the foregoing Survey, what Kindnels . 
Gop hath ſhewn to his Creatures in providing Wi :.caz; 
ll » every Thing conducing to their Life, Proſperity, Wi n» / 
| and Happineſs * ; how they are all contrived and Bhi is 
ee bo made ty 
a Sic paucd quis tibi donäſſet jugera, accepiſſe te diceres bentf- un a 

4 


it cim: immenſa terrarum late patentium ſpatia negas . 2 
15 | | cium! 
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made in the beſt Manner, placed in the fitteſt Places 
of the World for their Habitation and Comfort ; 
accouter'd in the beſt Manner, and accommodated 
with every, even all the minuteſt Things that may 
miniſter to their Health, Happineſs, Office, Oc- 
caſions, and Buſineſs in the World. | 
Upon which Account, Thankfulneſs and Praiſe 
is ſo reaſonable, ſo juſt a Debt to the Creator, that 
the P/almiſt calleth upon all the Creatures to praiſe 
God, in Pſalm cxlvii. Praiſe him all his Angels, 


Praiſe him all his Hoſts ; Sun, Moon, Stars of Light, 


Heaven of Heavens, and Waters above the Heavens. 
The Reaſon given for which is, ver. 5, 6. For he 
commanded, and they were created ; he hath alſo efta- 
bliſhed them for ever and ever; he hath made a De- 
cree which they ſhall not paſs. And not theſe Ce- 
leſtials alone, but the Creatures of the Earth and 
Waters too, even the Meteors, Fire and Hail, Snow 
und Vapours, ſtormy Winds, fulfilling his Word. Yea, 
the very Mountains and Hills, Trees, Beaſts, and all 
Cattle, creeping Things, and flying Fowl. But in a 
particular Manner, all the Ranks and Orders, all 
the Ages and Sexes of Mankind are charged with 
this Duty; Let them praiſe the Name of the Lord, 
for his Name alone is excellent; his Glory is above the 
Earth and Heavens, ver. 13. 

9 = And 
ſeium? Si pecuniam tibi aliguis donawer it. beneficium 
weabis : tot metalla defodit, tot flumina emiſit in æra, ſuper que 
decurrunt ſola aurum vebentia: argenti, æris, ferri immane pon— 
dus omnibus locis obrutum, cujus inveſligandi tibi facultatem de- 
dit,—negas te accepiſſe beneficium ? Si domns tibi donetur, in 


qua marmoris aliquid reſplendeat, Qc. Num mediocre munus 
weabis ? Ingens tibi domicilium, fine ullo incendij, aut ruinæ 


lapidis pretiofiſſimi moles, c. negas te ullum munus accepiſſe ? 
t cum iſla que habes magno e&flimes, quod eſi ingrati hominis, 
nulli debere te judicas ? Unde tibi iſtum quem trahis ſpiritum ? 
Unde iſlam, per quam ductus vite tus diſponis atque ordina:, 
len? Cc. Sec. de 9 + 4 C6, 


metu flruxit, in quo vides non tenues cruſlas Jed intrgras 


b em- 
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And great Reaſon there is we ſhould be excited 
to true and unfeigned Thankfulneſs and Praiſe® tg 
this our Great Benefactor, if we reflect upon what 
hath been ſhewn in the preceding Survey, that the 
Creator hath done for Man alone, without any Re. 
card to the reſt of the Creatures, which ſome have 
held were made for the Sake of Man. Let us but 
reflect upon the Excellence and Immortality of our 
Soul; the incomparable Contrivance, and curious 
Structure of our Body; and the Care and Caution 
taken for the Security and Happineſs of our State, 
and we ſhall find, that among the whole Race of 
Beings, Man hath eſpecial Reaſon to magnify the 
Creator's Goodneſs, and with ſuitable ardent Aﬀec- 
tions to be thankful unto him. 


b Tempeſtivum tibi jam fuerit, qui in hiſce libris werſaris, en. 
faderare, in utram Familiam recipi malis, Platonicamne ac Hip 
pocraticam, & aliorum wirorum, qui Nature opera mirantuſt 
an torum qui ea inſectantur, quod non per Pedes natura conflitui 
euere Eæcrementa. Of which having told a Story of an Ac. 
quaintance of his, that blamed Nature on this Account, te 
then goes on, At wero ſi de hujuſmodi pecudibus plura werba fun, 
mielioris mentis homines merit mihi forte ſuccenſeant, dicantque nt 

polluere ſacrum ſermonem, quum ego CONDITORIS fn 
verum Hymnum compono, exiſlimoque in eo veram efſe pietaten— 
ut fi noverim ipſe primus, deinde & aliis expoſuerim, quanan ſt 
ipſius Sapientia, que Virtul, que Bonitas, Quod enim cultu an 
weniente exornaverit omnia, nullique bona inviderit, id perfetii 
fime Bonitatis ſpecimen eſſe Fart bac quidem ratione qu 
Bonitas Hymnis nobis eft celebranda. Hoc autem omne invent 
quo pacto omnia potiſſimum adornarentur, ſummæ Sapientiæ dt 
Feciſſe autem omnia, que voluit, Virtutis eſt invicde, Ga 
de Uſu Fart-L ie 
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That we ought to pay GoD all due Homage, 


and Worſhip, particularly that of the 


LorRD's Day. 


NOR a Concluſion of theſe Lectures, the laſt 


Thing I ſhall infer, from the foregoing De- 


monſtration of the Being and Attributes of Gop, 
ſhall be, that we ought to pay Gop all that Ho- 
mage and Wonſbip which his Right of Creation and 
Dominion entitle him unto, and his great Mercies 


call for from us. And foraſmuch as the Creator 


appointed, from the very Creation, one Day in 
ſeven to his Service, it will not therefore be im- 
proper to ſay ſomething upon that Subject: And 
if I inſiſt ſomewhat particularly and largely there- 
on, the Congruity thereof to the Deſign of theſe 
Lectures, and the foregoing Demonſtration, toge- 
ther with the too great Inadvertency about, and 
negle&t of this ancient, univerſal, and moſt rea- 
ſonable and neceſſary Duty, will, I hope, plead 
my Excuſe. But that I may ſay no more than is 


neceſſary on this Point, I ſhall confine myſelf to 


two Things: The Time Gop hath taken, and the 
Buſineſs then to be performed. 


I. The Time is one Day in ſeyen, and one of the 


ancienteſt Appointments it 1s, which God gave to 
the World. For as ſoon as Gop had finiſhed his 


ſ Days Works of Creation, it is ſaid, Ger. ii. 2, 3. 


He reſted on the ſeventh Day from all his Work which 
be had made. And Gop bleſſed the ſeventh Day, and 
ſanttified it, becauſe that in it he had reſted from all 
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his Work. This Sandtification *, and bleſſing the f1 

Seventh Day, was ſetting it apart, as a Day of tc 

Diſtinction from the reſt of the Week - Days, tl 

and appropriating it to Holy Uſes and Purpoſes, a1 

„ namely, the Commemoration of that Great Work ti 
i of the Creation, and paying Homage and Wor. 1 
i . ſhip to that Infinite Being, who was the Effector re 
* of 1t. Os | | hi 
1 This Day, thus conſecrated from the Beginning, h 
U for the Celebration of the 73 «0s yeviouoy, the ſo 
1 Morld's Birib Day, as Philo calls it, was probably in 
5 in ſome Meaſure forgotten in the following wicked th 
1 Ages, which Gop complains of, Gen. vi. 5. and ſo hz 
[| after the Flood likewiſe. But after the Return out R 
lf of Egypt, when Gop ſettled the Fewi/h Polity, he to 

Lt was pleaſed to renew this Day, and to eſtabliſh it ſu 

| for a perpetual ſtanding Law. And accordinglyit M 
1 was obſerved down to our Bleſſed Saviouxr' R 
Il Time, countenanced, and ſtrictly obſerved, by our 1: 
0 Great Lo RD and Maſter himſelf, and his Apo- th 

| ſtles and Diſciples, in and after his Time ; and th 
1 although for good Reaſons the Day was changed th 
1 by them, yet a ſeventh Day hath been conſtantly th 

0 obſerved in all Ages of Chriſtianity, down to our as 

1 preſent Time. ö & 
Wh Thus we have a Day appointed by Gop himſel, to 
a and obſerves throughout all Ages, except ſome ple 
0 few, perhaps, which deſerve not to be brought WC 
16 into Example, EET - leſ 
Bl And a wiſe Deſignation of Time this is, wel Be 
W becoming the Divine Care and Precaution ; ſerving Wa 
[i for the recruiting our Bodies and diſpatching our Li 
Affairs, and at the ſame Time to keep up a Spit. Ti 

bs 85 tual of 

| col 

® WW Uſbus divinis accommodavit, & communi & profat | 

uſu ſegregavit, in uſum ſacrum ad cultum Dei deflinavit. KIxkcl. tal 


Concord. p. 1336, Deſtinari ad aliguid, Sacrari, c. Bus. 
r | | 


——— 
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tual Temper of Mind. For by allowing ſix Days 
to labour, the Poor hath Time to earn his Bread, 
the Man of Buſineſs Time to diſpatch his Affairs, 
and every Man Time for the Work of his reſpec- 
tive Calling. But had there been more, or all our 
Time allotted to Labour and Buſineſs, and none to 
reſt and recruit, our Bodies and Spirits would have 
been too much fatigued and waſted, and our Minds 
have been too long engaged about worldly Matters, 
ſo as to have forgotten Divine Things. But the 
infinitely wiſe Ruler of the World, having taken 
the ſeventh Part of our Time to his own Service, 
hath prevented theſe Inconveniencies ; hath given a 


Relaxation to ourſelves, and Eaſe and Refreſhment 


to our wearied Beaſts, to poor fatigued Slaves, and 
ſuch as are under the Bondage of avaricious, cruel 
Maſters. And this 1s one Reaſon Moſes gives of the 


Reſervation and Reſt on the Seventh Day, Deut. v. 


13, 14, 15. Six Days ſhalt thou labour, and do all 
thy Wort; but the Seventh is the Sabbath of the LoRn 
thy Gop ; in it thou ſhalt not do any Work, thou, nor 
thy Children, Servants, Cattle, or Stranger, that 
thy Man-Servant and Maid-Servant may reſt as well 
as thou. And remember, that thou waſt a Servant, 
&c. therefore the Lox D thy Gop commanded thee 
to keep the Sabbath. Day. That carnal, greedy Peo- 


ple, ſo bent upon Gain, without ſuch a Precept, 


would have ſcarce favoured their own Bodies, muſt 
leſs have had Mercy upon their poor Bondſmen and 
Beaſts 3 but by this vile Proviſion, this great Burden 
was taken off. But on the other Hand, as a longer 
Liberty would too much have robbed the Maſter's 
Time, and bred Idleneſs, ſo by this wiſe Proviſion, 
of only one Day of Reſt, to ſix of Labour, that In- 
convenience was alſo prevente. 


Thus the wiſe Governor of the World hath 5 


taken Care for the Diſpatch of Buſineſs. But then 
. = 
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_ plication to the Worl 


as too Jong Engagement about worldly Matters, 
would take off Mens Minds from Gop and Divine 
Matters ; ſo by this Reſervation of every Seventh 
Day, that great Inconvenience is prevented alſo; 
all being then bound to worſhip their Great Lord 
and Maſter, to pay their Homages and acknow- 
ledgments to their infinitely kind Benefactor; and, 
in a Word, to exerciſe themſelves in divine, reli- 
gious Buſineſs, and ſo keep up that ſpiritual Tem- 
per of Mind, that a | guar ye or too long Ap- 
would deſtroy. 
This, as 1t was a good Reaſon for the Order of 
a Sabbath to the Jews ; ſo is as good a Reaſon for 
our Saviour's Continuance of the like Time in the 


Chriſtian Church. | 


And a Law this 1s, becoming the infinitely wiſe 
Creator and Conſervator of the World; a Law, 
not only of great Uſe to the pèrpetuating the Re- 


membrance of thoſe greateſt of Gop's Mercies then 
commemorated, but alſo exactly adapted to the 


Life, Occaſions, and State of Man; of Man living 
in this, anda-kin to another World: A Law well 
calculated to the Diſpatch of our Affairs, without 
hurting our Bodies or Minds. And ſince the Law 
is ſo wiſe and good, we have great Reaſon then to 
practiſe carefully the Duties incumbent upon us; 
which will fall under the Conſideration of the 

IId Thing I propoſed, the Buſineſs of the Day, 
which Gop hath reſerved to himſelf. And there 
are two Things enjoined in the Commandment, a 
Ceſſation from Labour and worldly Buſineſs ; and 
that we remember to keep the Day Holy. 

1. There mult be a Ceſſation from worldly Bu- 
ſineſs, or a Reſt: from Labour, as the Word Sab. 


bath b ſignifies. Six Days thou ſhalt do all thy Work, 
but the Seventh is the Sabbath of the Lord thy Go 


Hau Cefatio, Rai (not 
l (no 
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(not thy Day, but his) in which neither thou, nor 


any belonging to thee, ſhall do any Work. In which 


Injunction it is obſervable, how expreſs and parti- 
cular this Commandment is, more than others, in 
ordering all Sorts of Perſons to ceaſe from Work. 

2. We muſt remember to keep the Day Holy. Which 
Remembrance is another Thing alſo in this, more 
than in the other Commandments, and implies, 
Iſt, That there is great Danger of our forgetting, 
neglecting, or being hinder'd from keeping the Day 
Holy, either by the Infirmity and Carnality of our 
own Nature, or from the Avocations of the World. 

20, That the keeping it Holy, is a Duty of 
more than ordinary Conſequence and Neceſſity. 
And of greateſt Conſequence this 1s, 

Firſt, To perpetuate the Remembrance of thoſe 
grand Works of Gop commemorated on that Day; 


in the firſt Ages of the World, the Creation; in 


the middle Ages, the Creation and Delivery from 
Egypt ; and under Chriſtianity, the Creation and 
Redemption by Chriſt. Which Mercies, without 
ſuch frequent Occaſions, would be ready to be for- 
gotten, or diſregarded, in ſo long a Tract of Time 
as the World hath already ſtood, and may, by 
Gop's Mercy, ſtill ſtand. N 

Secondly, To keep up a ſpiritual Temper of Mind, 
by thoſe frequent weekly Exerciſes of Religion, as 
hath been already mention'd. 


Thirdly, To procure Gop's Bleſſing upon the 


Labours and Buſineſs of our ſix Days, which we can 
never expect ſhould be proſperous, if we are negli- 
gent of Gop's Time. For how can we expect 


God's Bleſſing upon a Week ſo ill begun, with a 
|. of God's firſt Day? And there- 


Neglect, or Abu 
fore if we become unproſperous in the World; if 
Loſſes, Troubles, or Dangers befal us, let us re- 
flect how we have ſpent the Lord's Day; whether 

SHS we 
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we have not wholly neglegted it, or abuſed it in 
Riot, or made 1t a Day for taking Journeys, for 
more private Buſineſs, and leſs ſcandalous Labour, 
as the Cuſtom of too many is. | 
Thus having ſhewn what Reaſon there is to e. 
member to keep Holy the Day dedicated to God, 
I ſhall contider how we are to keep it Holy, and 
ſo conclude. Now the Way to keep it Holy, is not 
by bare reſting from Work ; for that, as a Father 
ſaith, is Sabbatum Boum & Aſinorum, a Sabbath if 
Beaſts : But Holy Acts are the proper Buſineſs for a 
Holy Day, celebrated by rational Beings. Among 
all which, the grand, principal, and moſt univerſal- 
ly practis'd, is the Publick Worſhip of Gor, the al- 
ſembling at the Publick Place of his Worſhip, to pay 
(with our Fellow-Creatures) our Homages, Thanks 
and Praiſes, to the infinite Creator and Redeemer of 
the World. This, as it is the molt reaſonable Ser- 
vice, and proper Buſineſs for this Day, ſo is what 
hath been the Practice of all Ages. It was as early 
as Cain and Abe's Days, Gen. iv. 3. what was 
practiſed by religious Perſons in the following Ages, 
till the giving of the Law ; and at the giving of 
That, Gon was pleaſed to order Places, and his 
particular Worſhip, as well as the Seventh Day, 
The Tabernacle and Temple were appointed by 
Gop's expreſs Command; beſides which, there were 
Synagogues all over the Nation; ſo that in our Sa- 
viour's Time, every great Town or Village, had 
one, or more in it, and Jeruſalem 4.60, or more e. 
The Worſhip of theſe Places our Bleſſed Sa- 
VIOUR Was a conſtant and diligent Frequenter of. 
It is ſaid, He went about all the Cities and Villages, 
Teaching in their Synagogues, and Preaching and Heal 
ing, &c. Mat. ix. 35. And St. Luke reporteth it as 
his conſtant Cuſtom and Practice, Luke Iv. 16. Aud 


f See LicaTrooT's Works, Vol. II. p. 35, and 646. 
as 
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as his Cuſtom was, he went into the Synagogue on the 
Sabbath-Day. — f 
Having thus mention'd the Practice of CHRIST, 
it is not neceſſary I ſhould ſay much of the Practice 
of his Apoſtles, and the following purer Ages of Chri- 


ſtianity, who, in ſhort, as their Duty was diligently 


follow'd their great Maſter's Example. They did 


not think it enough to read and pray, and praiſe God at 


Home, but made Conſcience of appearing in the Pub- 
lick Aſſemblies, from which nothing but Sickneſs and 
abſolute Neceſſity did detain them ; and if Sick, or in 
Priſon, or under Baniſhment, nothing troubled them 
more, than that they could not come to Church, and 
join their Devotions to the Common Services. If Per- 
ſecution at any Time forced them to keep a little cloſe ; 
yet no ſooner was there the leaſt Mitigation, but they 


preſently return'd to their open Duty, and publickly met 


all together. No trivial Pretences, no light Excuſes, 
were then admitted for any onè s Abſence from the Con- 
gregation, but, according to the Merit of the Cauſe, ſe- 


vere Cenſures were _ upon them, &c. to expreſs 


it in the Words of one of our beſt Antiquaries *. 
The Publick Worſhip of Go bp then, is not a 


Matter of Indifference, which Men have in their 


own Power to do, or omit, as they pleaſe ; neither 
is it enough to read, pray, or praiſe Gop at Home 
| (unleſs ſome inevitable Neceſſity hindereth) be- 
cauſe the appearing in Gop's Houſe on his Day, 
is an Act of Homage and Fealty, due to the CRE- 
ATOR, a Right of Sovereignty we pay him. And 
the with-holding thoſe Rights and Dues from 
Gop, is a kind of rejecting Gop, and diſowning 
his Sovereignty, and a withdrawing our Obedi- 


ence and Service. And this was the very Reaſon 


why 


4 Dr, Cave's Primitive Chriſtianity, Part 1. cap. 7. | 
| | e At 
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why the Profanation of the Sabbath was puniſh'q 
with Death among the Jes, the Sabbath being a 
Sign, or Badge of the Gop they own'd and 
worſhipped ©. Thus Exod. xxxi. 13. My Sab. 


1 baths ye ſhall keep; for it is a SIGN between me 
il and you, throughaut your Generation; that ye may 
WW know that Tam the LORD, that doth ſanttify you; 


8 or as the Original may be render'd, A Sign to ac- 
| knowledge, that I Jehovah am your Santtifier, or 
your God : For as our learned Mede obſerves, To be 
the Santtifier of a People, and to be their God, is all 


e At this Day it is cuſtomary for Servants to wear the 
Livery of their Maſters, and others to bear Badges of their 
Order, Profeflion, Servility, &c. So in former Ages, and 
divers Countries, it was uſual to bear Badges, Marks, and 

Signs on divers Occaſions, In Exel. ix. 4. A Mark was to 
be ſet on the Forehead of thoſe that lamented the Abominations of 
the City. The like was to be done upon them in Rev. xiii. 16. 
and ix. 4. So the Worſhippers of the Beaſt, Rev. xiii. 16. 
were to receive a Xaeaywa, A Mark in their right Hand, on 
their Forcheads, Thoſe x gpu, Efeayidec, Badges, &c. 
were very common. Soldiers and Slaves bare them in their 
Arms or Foreheads ; ſuch as were matriculated in the Heteriz, 
or Companies, bare the Badge or Mark of their Company ; 
and whoever liſted himſelf into the Society of any of the 
ſeveral Gods, received a Xaexywa, or a Mark in his Body 

| (commonly made with red-hod Needles, or ſome Burning in 
v0 the Fleſh) o! the God he had liſted himſelf under. And 

Jill after Chriſtianity was planted, the Chriſtians had alſo their 

un Sign of the Croſs. And not only Marks in their Fleſh, Badges 

on their Cloaths, c. were uſual; but alſo the Dedication 
of Days to their imaginary Deities, Not to ſpeak of their 
Feftivals, &c. the Days of the Week were all dedicated to 
ſome of their Deities. Among the Romans, Sunday and Mon- 
day, to the Sun and Moon ; Tueſday to Mars ; Wedneſday 
to Mercury, &c. So our Saxon Anceſtors did the ſame; Sun- 
day and Monday (as the Remans did) to the Sun and Moon ; 
Tueſday to Tuyſco; Wedneſday to Woden ; Thurſday to 
Thor ; Friday to Friga ; and Saturday to Seater : An Account 
of which Deities, with the Figures under which they were 
worſhipped, may be met with in our learned VERSTEGAN, 
Chap. 3. p. 68. wo 


one. 


CAP. VI. Neceſſity of Publick Worſhip. 443 
one. So likewiſe very expreſly in Ezek. xx. 20. 
Hallow my Sabbaths, and they ſhall be a Sign between 
me and you, that ye may know that Iam the LORD 
your GOD, or rather, as before, to acknowledge that 
I FE HOVAH am your GOD. 

The Sabbath being thus a Sign, a Mark, or 
Badge, to acknowledge Gop to be their Gop, it 
follows, that a Neglect or Contempt of that Day, 
redounded to Gop; to ſlight that, was lighting 
God ; to profane that, was to affront Gop ; for 
the Puniſhment of which, What more equitable 
Penalty than Death ? And although under Chriſti- 
anity the Puniſhment 1s not made Capital, yet have 
we no leſs Reaſon for the ſtrict Obſervance of this 
Holy Day, than the Jes, but rather greater Rea- 
ſons, For the Gop we worſhip, is the ſame : 
If after ſix Days Labour, he was, by the Seventh, 
own'd to be Gop the Creator ; no leſs is he by 
our Chriſtian Lord's Day : If by the Celebration 
of the Sabbath, the Remembrance of their Deli- 
yerance from the Egyptian Bondage was kept up, 
and Gop acknowledged to be the Effector there- 
of ; we Chriſtians have a greater Deliverance, we 
own our Deliverance from Sin and Satan, wrought 
by a greater Redeemer than Moſes, even the Bleſſed 
JEs us, whoſe Reſurrection, and the Completion 
of our Redemption thereby, was perform'd on the 
Chriſtian Lord's Day. . 

And now, to ſum up, and conclude theſe In- 
terences, and ſo put an End to this Part of m 
Survey: Since it appears, that the Works of the 
Lorp are ſo great, ſo wiſely contrived, ſo accu- 
rately made, as to deſerve to be enquired into 
lince they are alſo ſo manifeſt Demonſtrations of 
the Creator's Being and Attributes, that all the 
World is ſenſible thereof, to the great Reproach 
| of Atheiſm ; what remaineth, but that we fear 


and 


444 Te Concuus1 0 v. 4 Book XI. 


and obey ſo great and tremendous a Being ? That 

we be truly thankful for, and magnify and praiſe 
his infinite Mercy, manifeſted to us in his Works? 
And foraſmuch as he hath appointed a Day on 
Purpoſe, from the Beginning, for theſe Services, 
that we may weekly meet together, commemorate 
and celebrate the great Work of Creation; that we 
may pay our Acts of Devotion, Worſhip, Homage, 
and Fealty to him; and ſince this is a wiſe and ex- 
cellent Diſtribution of our Time, what ſhould we 
do, but conſcientiouſly and faithfully pay Gop 
theſe his Rights and Dues? And as caretully and 
diligently manage Gop's Time, and diſcharge his 
Buſineſs then, as we do our own upon our ſix Days; 
particularly that with the pious Pſalmiſt, We love 
the Habitation of GOD" s Houſe, and the Place wher: 
his Honour dwelleth ; and therefore take up his good 
| Reſolution in P/al. v. 7. with which I ſhall con- 
clude; But as for me, I will come into thine Houſe in 
the Multitude of thy Mercy, and in thy Fear will] 
worſhip towards thy holy Temple. . 

Now to the ſame Infinite Gop, the Omnipotent 
Creator and Preſerver of the World, the moſt gra- 
cious Redeemer, Sanctifier, and Inſpirer of Man- 
kind, be all Honour, Praiſe, and Thanks, now 
and for ever. Amen. 
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